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Abstract

This report contains detailed instructions, including examples, that explain how to use
the Telerobotics/EVA Joint Analysis System (TEJAS) Version 1.0 software multimedia
stack (file) system. This software tool demonstrates the effectiveness of hypermedia
(reactive multimedia) for reference, communication, planning, and analysis of space
telerobot and crew extravehicular activity (EVA) tasks and for planning the development
of necessary telerobotics technologies. TEJAS Version 1.0 is a system containing
twenty HyperCard stacks that use a visual, customizable interface of icon buttons, pop-
up menus, and relational commands to store, link, and standardize related information
about the primitives, technologies, tasks, assumptions, and open issues involved in
space telerobot or crew EVA tasks. TEJAS runs on any Apple Macintosh personal
computer with at least one megabyte of random access memory, a hard disk drive, and
HyperCard version 1.2.1, or later version.
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Introduction

The primary objective of space telerobotics as a research discipline is the augmentation
and/or support of extravehicular activity (EVA) with telerobotic activities; this allows
increased emplacement of on-orbit assets while providing for their in situ maintenance.
Development of the requisite telerobot work systems requires a well-understood
correspondence between EVA and telerobotics that to date has been only partially
established.

The Telerobotics/EVA Joint Analysis System (TEJAS) hypermedia information system
uses object-oriented programming to bridge the gap between crew-EVA and
telerobotics activities. The Version 1.0 integrated stack system of twenty HyperCard
stacks contains approximately 3 megabytes of data and utilities to aid referencing,
discussion, communication, and analysis within the EVA and telerobotics communities.
Any or all of these stacks can be completely incorporated within other hypermedia
applications, or they can be referenced as is, without requiring data to be transferred
into any other database.

The TEJAS Version 1.0 Overview (Figure 1) is a "road map" showing the organization of
the stack system. Analysis stacks (designated by diamond "work sign" icons) draw on
information in the Reference stacks (designated by cube and octagon icons) as part of a
rapid point-and-click utility for building scripts of specific task primitives (the shadowed
cube icons) or for any EVA or telerobotics task. It is in each task's specific
primitives list that the correlation between EVA and telerobotics activities
must be drawn. As a prerequisite to achieving this correlation, the TEJAS reference
stacks, EVAPrimitives and TelePrimitives, standardize the list of generic EVA and
telerobot primitives.

TEJAS is simple to use--no formal training is required. Some users will want to begin
immediately exploring the TEJAS Version 1.0 stack system; others may want to refer to a
printed manual as they try out the stack system. To meet the needs of various users, the
TEJAS User's Guide is available both online and in hard copy form. The information
included in the User's Guide is detailed and designed for reference only; you do not
have to read the User's Guide before using TEJAS. However, it is
recommended that you read Help section 3.0, "Before You Begin."

The TEJAS Help sections printed within this User's Guide explain how to use the stack
system and individual stacks. All Help cards printed in the "I'EJAS User's Guide
are part of the "I'EJAS Help stack (except sections 9.3 and 9.6) and are
available to you online, from a pop-up menu, any time you are using
TEJAS. The TEJAS User's Guide is a printed copy of the TEJAS Help stack and
includes both Help cards and example cards from the stacks. When accessing TEJAS
Help from within any TEJAS stack, the Help cards will appear on your screen.



The TEJAS Stack System

These stacks are meant to be interactive and can be used with any database system
running on a Macintosh, including spreadsheets, relational databases, word-processed
documents, and hypermedia utilities. Used either individually or in any combination,
these hypermedia files constitute an analysis tool for the EVA and telerobotics
communities. The software provides a means for managing volumes of data and for
communicating complex ideas, relationships, and processes inherent to task planning.

Reference stacks - The TEJAS reference stacks establish a forum for the EVA and

Telerobotics communities. The generic primitives stacks (EVAPrimitives and
TelePrimitives) are a result of an initial compilation of task primitives taken from a variety
of sources. This initial compilation was followed by further discussion, written
commentary, and analysis to create a second integration. The telerobotics technology
stack (TeleTechnologies) is an initial attempt to deal with technologies as individual
objects that can be defined, forecasted, related and altered dynamically. It is released
as Version 0.9, to be revised following the same cycle of discussion, written
commentary, and analysis that developed the primitives stacks. The Glossary and
Acronyms stacks form an online, expandible reference with the unique ability to
compare existing, sometimes conflicting definitions that can hinder communication in
today's crew-EVA and telerobotics communities. They can grow indefinitely to support
new terminology and new definitions, acting as a hypermedia-based standardization
tool.

With this initial release it is hoped that the revision cycle for the above reference stacks
(and any new ones) can be substantially shortened and improved for the next update by
using the stacks as a means to communicate with other analysts and with the TEJAS
Editor. To make this productivity leap, follow these four simple rules: 1) use the stacks
internally to your organization, 2) make comments and/or changes within the stacks, 3)
send the changed stacks (NOT a printout) to the TEJAS Editor and your colleagues, and
4) identify other potential users to the TEJAS Editor.

Analysis stack8 - The six baseline analysis stacks (EVATasks, EVAAssume, EVAIssues,
TeleTasks, TeleAssume, Telelssues) work interactively to manage and relate basic
information that you enter about the crew-EVA and telerobot tasks so it can be analyzed
in depth. The EVATasks and TeleTasks stacks can create on demand a specific task
stack that carries the analysis one step further. This new stack (called EVATask.#### or
TeleTask.####; the numbers are assigned automatically) contains all the information
from the baseline stacks, plus powerful new tools (involving the EVASpecPrim Tools,
EVASpec Prim Archives, TeleSpecPrim Tools, TeleSpecPrim Archives stacks) that
allow you to quickly build, analyze, and output a list of specific task primitives that
completely scripts that task.

2



To illustrate a specific task stack, the example stacks EVATask.5058 and TeleTask.4877
are provided. Step-by-step instructions in Help sections 9.3 and 9.6 (found only in the
printed TEJAS User's Guide, not in the TEJAS Help stack) help you practice using them.

Specific task stacks created in TEJAS can be exchanged among groups, divisions,
companies, or centers for complete communication of fundamental information that
forms the basis for further analyses.

How to Install the Stacks

Installing TEJAS Version 1.0 involves only copying the stacks onto your hard disk,
personalizing your TEJASHome stack (optional), and adding a button to your
HyperCard Home card for navigating to the TEJASHome card. The first step is a familar
Macintosh procedure; the last two steps are automated for your convenience.
Altogether, installation will only take a few minutes. Follow the "How to Install TEJAS"
instructions in this TEJAS User's Guide, Help section 3.5.

How to Use the Stacks

TEJAS stacks provide a visual interface designed for continuous, daily use without
elaborate setup routines. The stacks have varied applications. No knowledge of
programming is required to use them as integrated in TEJAS.

After installing the stacks onto your hard disk drive, open any TEJAS stack in one of the
following ways: a) directly from the Macintosh desktop by double-clicking on its icon,
b) from the TEJASHome stack or c) from any other hypermedia stack. Page through the
cards in any TEJAS stack using the Previous and Next buttons (the left and right arrows
at the bottom center of all cards). Try the other buttons and menus (all explained in the
TEJAS Help stack/TEJAS User's Guide).

Detailed explanation for all stacks are in the stack-specific User Instructions (Help
sections 7-9) of the TEJAS User's Guide. If you need help understanding the buttons,
fields, background, the purpose of the stack, or your role in using it, the information in
those sections is invaluable.

How to Change the Stacks

The content of any information fields can be changed; these fields are not locked. There
are certain rules to follow for changing stack content or standards. Read the specific
instructions for any stack in the "Changing the Standard," "Adding Cards," and "Deleting
Cards" Help sections for that stack.

The TEJAS stacks are supposed to be changed, customized, and
expanded by you. Don't hesitate to do so, following the guidelines in the
Help sections listed above°

TEJAS allows you to communicate with a coworker or the TEJAS Editor. All comments,
questions, or notes should be entered into the User Notes field. This field can be

3



opened by pressing the notepad button marked "User.." found at the bottom right of each
card (see "TEJAS Common User Notes Field," Help section 6.5). You can enter
comments in the User Notes field at any time when using the stacks.

Important: Do NOT change the names of any stacks, backgrounds, or
cards. (This warning is repeated throughout the TEJAS Help cards.)

You can transfer information into and out of TEJAS in various ways. For further details
read the "Input and Output" Help section 5.

How to Communicate Your Changes

When you have compiled a set of comments or changes in any reference stack, simply
copy the stacks onto a floppy diskette and send the diskette to the TEJAS Editor. Each
comment and change will be reviewed and compiled. If you have made changes to the
cards themselves or added cards, those changes will also be reviewed.

These stacks can grow without limitations. New features, such as 2-D video "clips" to
demonstrate the verbs, better navigation aids, and any number of hierarchical
categorization systems can be added if so desired. Please identify for the TEJAS Editor
any operational or spelling errors and comment on how the stacks work, look, or are
organized. Suggestions for improvements are welcome.

Feedback on TEJAS's content, organization, and interface is essential in order to evolve
a dynamic resource that will reflect the task analysis community's needs. Wide
application of this resource will result in a clearer understanding and communication
between crew-EVA and telerobot operations.

Obtaining Copies of TEJAS Versiqn 1.0

TEJAS Version 1.0 is distributed under the NASA Computer Software Management and
Information Center (COSMIC), operated under contract by the University of Georgia.

Who to Contact for Help With TEJAS Version 1.0

Please contact the TEJAS Editor with any questions, comments and suggestions not
covered by the TEJAS User's Guide. For FY 1990, the TEJAS Editor is

Michael L. Drews
Jet Propulsion Laboratory
Mail Stop 303-308
4800 Oak Grove Drive
Pasadena, CA 91109
(818) 354-0205
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TEJAS Version 1.0 Stack System

Naviqation Stacks:

TEJASHome

TEJAS Help
Open Me First!!

Reference Stacks:

Glossary
Acronym

EVAPrimitives
TelePrimitives

TeleTechnologies

Analysis Stacks:

EVATasks
EVAAssume
EVAIssues

TeleTasks
TeleAssume
Telelssues

EVASpecPrim Tools
EVASpecPrim Archives

EVATask.5058 (Example
Specific Task Stack)

TeleSpecPrim Tools
TeleSpecPrim Archives

TeleTask.4877 (Example
Specific Task Stack)
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Section 1

Problem Definition
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TEJAS Help Menu

1.0 Problem Definition:

[] 1.1 TeleTechnologies

Development Planning

[] 1.2 Telerobotics/EVA

Relationship Problem

2.0 Method of Solution:

[] 2.1 TEJAS Objectives
[] 2.2 What is TEJAS?

[] 2.3 TEJAS Basic Approach

[] 2.4 Elemental Components

of Research

[] 2.5 Hypermedia Rationale

[] 2.6 HyperCard Selection

Rationale

Tz_As i_,.o I 3130190I lxelp Menu

C} Skip this Menu <_3 Menut of 5

3.0 Before You Begin:

[] 3.1 What You Should Know

_3.2

1-13.3

_3.4

03.5

173.6

_3.7

1-13.8

About HyperCard...

What TEJAS Assumes..,

What You Need to Run TEJAS

Hardware

Software

How to Install TEJAS

How to Use TEJAS Help

The TEJAS User's Guide

TEJAS Version 1.0

Participants

Click [] box to access section; I
Click arrows, to page through Hal p stack; I
Click 'T-flag to return to point of origin. I

TEJAS Help Menu

4.0 Getting Acquainted with

TEJAS Version 1.0 -

1-14.1

_4.2

_4.3

_4.4

Overview:

Contents (Stack List)

What It Does

Reference Stacks

Analysis Stacks

TT.jAS 4,,

I 3/30/90 I lXelpMenul _

Menu
O Skip this Menu <_] ZofS [_

Common Concepts:

[] 4.5 Transporting TEJAS Data

[] 4.6 Communicating with

Hypermedia

[] 4.7 Modifying Existing Cards

[] 4.8 Adding Cards

[] 4.9 Deleting Cards

[] 4.10 Updates and Later Versions

[] 4.11 The User's Role

INSTRUCTIONS:
Click [] box to access section;
Click arrows to page through Help stack;
Click 'T-flag' to return to point of 0rigi n.
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TEJAS Help Menu

5.0 Input and Output:

D5.1

Q5.2

D5.3

1-15.4

D5.5

I-]5.6

Importing Text Files

Importing Spreadsheets

& Databases

Printing TEJAS Stacks

and/or Cards

Printing TEJAS Reports

Exporting to Text Files

Exporting to Databases

& Spreadsheets

I a/ao/goI IHelpMenuI'

Menu
C) Skip this Menu <_3 Sol5 [_>

6.0 User Instructions - Common Help:

[] 6.1 Navigation and Action

Commands

[] 6.2 Navigation and Action Buttons

[] 6.3 Information vs. Comment

vs. Configuration Fields

[] 6.4 Configuration Fields
[] 6.5 User Notes Field

[] 6.6 Information Fields

INSTRUCTIONS: _1

Click [] box to accesssection;
Click arrows to page through Help stack;
Click 'T-flag' to return to point of origin.

l"erinel_ _

TEJAS Help Menu

7.0 User Instructions-

Reference Stacks Help Menus:

[] 7.1 TEJASHome

[] 7.2 Glossary

[] 7.3 Acronym

D7.4

[]7.5

5]7.6

D7.7

EVAPrimitives

TelePrimitives

TeleSystems

TeleTechnologies

"rL.1AS _,,

,'-,_Vl.O [3/30/90 I lHelp Menul _

Menu4 of 5

8.0 User Instructions -

Analysis Stacks Help Menus-

[] 8.1 EVATasks

[] 8.2 EVAAssume

[] 8.3 EVAIssues

[] 8.4 TeleTasks

[] 8.5 TeleAssume

[] 8.6 Telelssues
5]= Not Available

in Yersion !.0

Hel p Stacks
.................... "11

INSTRUCTIONS:

Click [] box to access section;
Click arrows to pagethrough Help stack;
Click 'T-flag' to return to point of origi n.
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TEJAS Help Menu
I

9.0 User Instructions -

Analysis Stacks Help Menus:

D9.1

D9.2

[]9.3

EVASpecPrim Tools

EVASpecPrim Archives

EVATask.5058 (Example

Specific Task Stack)

[] 9.4 TeleSpecPrim Tools

[] 9.5 TeleSpecPrim Archives

[] 9.6 TeleTask.4877 (Example

Specific Task Stack)

'_'r..JA5 ,,,..,

_'_ ;':_:_vl.o I 3/30/9o I Ixelp Menu r

Menu

[] = Not Avai I a ble
in Yersion 1.0

Hel p Stacks

INSTRUCTIONS:

Click [] box to 8ccess section;
Click arrows to pagethrough Help stack;
Click 'T-flag' to return to point of origin.

Ioefinel__
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1.1
Telerobotics Technologies Development Planning <_3 I of z

The Telerobotics/EVA Joint Analysis System (TEJAS) project was initiated

by the NASA Office of Space Station (Code ST) in response to an urgent

perceived need for a high-level mechanism to plan the development of

telerobotics technologies based on a realistic understanding of

• technologies required to perform on-orbit tasks,

• planned telerobotic systems' use of those technologies, and

• the forecast for each technology in terms of time and money,

versus the need date for on-orbit test or deployment.

With this information available, a set of relational rules could be

constructed that would define the critical path of technological

development, and help to prioritize the expenditure of time and money.

However, the information was not available, nor was any repeatable,

logical method or tool in place to assimilate, access, or derive this data.

"rT-3AS _,,

 qlo L3/30/90Jlxelp Menu] t,,e,ineJ  

1.1
Telerobotics Technologies Development Planning <_1 z ofz

As a further dimension to the problem, the relationships between

telerobotics and EVA were not well established, although they are causally

implicit: Telerobotics technology requirements derive from a need to

support crew-EVA with telerobots that help to perform an on-orbit task

under specific circumstances. Crew-EVA involves humans using tested and

proven equipment and checklists, based on an established, evolving, and

integrated set of technologies and proven task analysis and scripting

techniques. Telerobot work systems will be composed of hardware and

software resulting from technology development in related fields. These

fields are not yet integrated, nor is the task scripting fully evolved. The

working premise was that relationally linking EVA and telerobotics at

various levels would help to solve both of these interrelated shortcomings.

Keeping track of this data requires an extensive database of technologies,

telerobot work systems, task primitives, tools, etc. that exists separately in

paper and electronic documents. The first step of TEJAS was to compile it.

"F'r-JA5 _,,
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Telerobotics/EVA Relationship Problem /% 1.2
I o[ 1

• Clear, consistent, repetitive, interactive and exchangeable method of

relating EVA and telerobotics is needed on various levels:

• Activity: Task, Subtask, Primitives

• Environment

• On-orbit astrophysical medium

• Worksites and taskboards

• External resources

• Tools and services, jigs etc.

• Work Systems

• FTS, JEMS-RMS, JEMS-SFA, RMS, SPDM, SSRMS

• Technologies "q

• Sensing/Perception

• Planning/Reasoning
• Control/Execution

• Operator Interface

• System Architecture_l

•rL1A9 ,,,

_,_¥1.0 I 3/30/90 I IHelp Henul _

FY Ig89

Emphasis
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Section 2

Method of Solution
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TEJAS Objectives ,_ 2.1lot'l

• Create a multimedia technology development planning tool for

telerobotics that gives definitive direction for the technology push

NASA will have to make to get space telerobots working. Make that tool

• Powerful, fast, and complete

• Compatible with the widest range of centers and corporations

• User-friendly; almost no training required

• Flexible; WORKS the way the user THINKS, not vice versa

• Adaptable; can change with changing requirements or can use

different methodologies, depending on the user's wants

• Expansible; easily accommodates revisions and additions

• Self-referencing; provides complete traceability to sources

• Use that tool to

• Determine technology requirements for any specific task

• Show how six telerobot work systems match those requirements

• Build a concrete relationship between crew-EVA and telerobotics

TTJAS _,,

[3/30/90 JLHelpMenul IDefineJ_ _

What Is TEJAS? 2.2 r-_
1 of 1

TEJAS is...

• an information system of related multimedia data

• a task analysis tool for EVA and Telerobotics that can form relational

links between the two fields for any task through their task primitives

• a technology development planning tool for Telerobotics that can give

definitive direction for the needed technology push

• a software-based reference for EVA and Telerobotics

• a set of hypermedia stacks that can be used individually, collectively,

or card-by-card in many other applications

...built within an object-oriented programming environment that comes

FREE with and runs on any Macintosh personal computer (>_1 Mbyte RAM)

TT-.1A_ _,,

{_ _',_vt.o 13/30/90JlHelpHenul _ IDefinel_ _
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TEJAS Basic Approach
2.3<P ,o,,@

TEJAS is an object-oriented programming environment, in which elemental

research components such as task primitives and technologies, are treated
like cards in shuffled decks:

The cards can be disassociated from their

traditional groupings and -_

related freely using ____
the TEJAS scripts. /" :-:-:-..:

 , 0,o0 I°e"nell l 

Elemental Components of Research
2.4 @

Every area of research breaks down eventually into some set of elemental

components. Many lists of components, arranged in multiple categorization

schemes, have been generated by people at different research centers as

databases, spreadsheets, CAD files, and especially written documents.

If you could deal effectively not just with lists but also with individual

components, you could create a 'master list' of cards of different forms,

each a self-contained, multimedia database element containing one

telerobotics component that every researcher could use or not use as they

saw fit. You could combine and link these cards in many different ways:

computationally, conceptually, chronologically, causally, etc. This would

allow researchers to exchange (a) basic knowledge, such as terms,

descriptions of tools etc., and (b) their ideas, represented by linked stacks

of cards showing the reasons for the links.

The search for a software tool that could do all this led to hypermedia.

TT-JAS _,t

,'-,_'vl.o I 3/30/90 I IHelp Henu[: IDefinell__
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Hypermedia Rationale _ 2.sl of 2 @

For hypermedia to perform complex, multidisciplinary telerobotics/EVA

relationships and technology development planning, it must be

• Multifaceted - including

• Database functions: store, retrieve, copy, delete, update, link, search,

and sort (by various criteria) in MULTIPLE MEDIA, including numbers,

text, formulae, charts and graphs, drawings, even scanned documents

• Spreadsheet functions: do calculations, macros, charts and graphs

• Expert system functions (limited): have built-in ability to document and

show thought processes leading to specific conclusions, without the use

of a dedicated Artificial Intelligence software shell or microprocessor

• Fast - run on every applicable system without long delays

• Expandable - unlimited file size, with no change in speed

• Customizable - able to retain core data and functions and still be

adaptable to a particular user's needs

%1/

I 3/30/90 I Lllelp Menul _

More--->

t Define J_l_ ]_

Hypermedia Rationale cont'd
2.52o,2 @

Hypermedia must also be

• System-friendly - work interactively with existing database tools without

modification or rehosting

• User-friendly - accessible via several layers of expertise:

• Novice: no programming/user skills; intuitive (no training, no manuals

required) viewing of information, analysis methods, and underlying

thoughts through a GRAPHICAL, menu-driven interface

• User: able to operate tool fully without modification

• Superuser: able to modify certain steps and create new processes

without deleting or distorting the source code

• Programmer: able to access and customize source code

• Accessible - Inexpensive and available to every researcher wishing to

exchange Information with others in the telerobotics and EVA fields

'FEJ,q.s %,_,

:[_ _,_VI.O 13/30/90 J[HelpMenuJ _ IDefinel_ _
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2.6
HyperCard Selection Rationale _ toll

• HyperCard is a user-customizable programming utility with which you can

create tools that work the way you think. Half multimedia database and half

programming tool, it incorporates most of the multimedia functions required

for research and analysis in EVA and telerobotics.

• HyperCard files - called 'stacks' - and individual items in each stack -

called 'cards' - can be linked together for calculation, thought association,

graphing, searching, sorting, etc. in almost unlimited ways. The infinitely

customizable stack format is always compatible with any other card or stack,

regardless of origin.

• Traditional uses of HyperCard include demonstration and training stacks

for software programs, archival stacks for museums and graphics artists,

and office information tools for business. TEJAS is one of the more

advanced scientific applications in HyperCard.

TEJAS ,_,_,

13,3o 9oI IHelp MenuI
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Section 3

Before You Begin
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What You Should Know About HyperCard... 3.1loll

TEJAS has been designed for users with minimal knowledge of HyperCard.

The TEJAS Help stack (printed with examples as the TEJAS User's Guide)

tells you how to use TEJAS. But it helps to know a little of the HyperCard

terminology and basic concepts.

@

Apple Computer, Inc. provides two resources with HyperCard to help you:

1. The "HyperCard User's Guide" - the printed manual

2. The 'Help', 'Help Index', and 'Help Samples' stacks for HyperCard,

accessed jointly through the 'Help' item from the 'Go' menu visible at the

topmost menubar anytime any stack is open. The HyperCard Help stacks

are brief explanations of every term, command, and button in HyperCard,

while the manual is much more in-depth in both explanation and examples.

For optimum first use of TEJAS, read the Preface and Chapters 1 and 2 of

the "HyperCard User's Guide." Using the stack-based Intro in the Help

stack will introduce you to basic concepts. Try it!

_T-.1AS _,r

L3,30,90]lHelpMenul' I.ef, nel 

What TEJAS Assumes... 3.2

TEJAS assumes that

• You are using an Apple Macintosh computer with a hard disk drive

(for RAM and drive size requirements, see Help section 3.3).

• You are familiar with basic Macintosh terminology (e.g., mouse, clicking,

dragging, selecting, highlighting, files, folders, windows, etc.).

• You have installed HyperCard and its attendant stacks on your Macintosh.

• You own or have access to the documentation that came with the

HyperCard application (see 'What You Should Know About HyperCard,'

Help section 3.1).

When appropriate, these TEJAS Help stack cards will refer you to the

"HyperCard User's Guide" for further explanations.

1_ _vt.o 13/30/90JIHelpHenuJ _ [I)efinel_ _ _1
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3.3
What You Need to Run TEJAS: Hardware _ t of s I_

TEJAS will run on any Apple Macintosh personal computer with AT LEAST:

• 1 megabyte (Mbyte) of RAM (2-4 is preferred)

• An 800K floppy disk drive (input) and 2-3 megabytes of hard disk space

HyperCard stacks and HyperTalk scripts have no size limitations. As with

any program, it is still up to the designer to make efficient use of RAM.

However, stacks up to 3 Mbytes have been built that run on a Macintosh SE

with no added delays. As long as the ROM drive is large enough to hold the
stack, it will run.

TEJAS will NOT run on DOS-based machines because the system that

makes HyperCard's operation possible is incompatible with DOS. However,

TEJAS stacks can work with DOS-based files, using a DOS interface board

or PC-emulating software in your Macintosh.

More --->

T];JA$ ,,,,

:_ _,_¥1.0 13/30/90 JlHelpMenul _ II]efineI__ _;_

What You Need to Run TEJAS: Hardware cont'd 3.3

TEJAS was developed to run quickly and efficiently on a Macintosh SE

(Motorola 68000 processor), with 2 megabytes of RAM and a 20 megabyte
internal hard disk.

The faster the hard disk drive (ROM drive) on which the TEJAS stacks are

stored, the faster the stack system will run. Tested drives' seek times were

from 52 milliseconds (relatively slow) to 28 milliseconds (moderately fast).

With 3 Mbytes of RAM, TEJAS runs noticeably faster on any processor.

With 4 Mbytes of RAM, TEJAS can run under Multifinder with other large

applications simultaneously (or without other applications with 2 Mbytes).

Macintosh accelerator boards (third-party upgrades) that are compatible

with HyperCard will have no problems running TEJAS.

More --->

"rEJA$ ,,,_,
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3.3
What You Need to Run TEJAS: Hardware cont'd <_] 3 of 3 I_

TEJAS Version 1.0 has been tested on five Macintoshes:

a. Macintosh SE 030 (68030 processor, 4 Mbytes RAM): beta test site;

faster than any other Mac tested. No noticeable delays in any operation.

b. Macintosh II (68020 processor, 4 Mbytes RAM): primary development;

exhibited minor delays in some pop-up menus.

c. Macintosh SE (68000 processor, 2 Mbytes RAM): alpha test site; slower

than the Mac II because of the Mac II 68020 processor's greater speed.

d. Macintosh Plus (68000 processor, 1 Mbytes RAM): beta test site; runs

TEJAS without bombing, but MUCH slower than either the Mac SE or Mac I1.

e. Macintosh Portable (68000 static processor, 2 Mbytes static RAM): beta

test site; runs TEJAS at approximately the same speed as the Macintosh I1.

TZJAS ,,_

1_ _,_vt.o 13/30,90JlHelpMenuJ _ [DefineJ__

What You Need to Run TEJAS: Software 3.4

TEJAS Version 1.0 was created using HyperCard Version 1.2.1 (5/88) and

1.2.2 (11/88). Either HyperCard version (and all later versions) will run

TEJAS Version 1.0 without problems.

HyperCard Version 1.1 will NOT run TEJAS (nor most stacks developed

with later HyperCard versions) because many commands and resources

required for TEJAS and common to later HyperCard versions are not

supported in HyperCard Version 1.1.

HyperCard has been bundled (offered together free) with EVERY Macintosh

system sold since August 1987. Apple supports HyperCard and issues

upgrades, and it is not write-protected. Therefore, every new Macintosh

system owner automatically has HyperCard (although it is the owner's

responsibility to install it), and every stack written with HyperCard will run

on any of these machines.

.r_jA5 ,.,

L3130190JIxelp Menul _ 10e,inel  
22



How to Install TEJAS

TEJAS Version 1.0 installation has been somewhat automated

but still must begin with three simple manual steps:

3.5loll

STEP 1: Make sure that HyperCard is installed on your hard disk. Review

"Installing HyperCard on a hard disk" in the "HyperCard User's Guide" that

came with your Macintosh. You might wish to put HyperCard and all the

folders of other Apple stacks in a folder called 'Hyperfold'.

STEP 2: In the folder where the HyperCard application resides ('Hyperfold'

if you followed the suggestion above), create a new folder called 'TEJAS

Stacks', and copy all the TEJAS stacks into it.

STEP 3: Open the new 'TEJAS Stacks' folder. Double-click on the stack

'Open Me First!!' to open it, then follow the instructions on the TEJAS Setup

Card that appears.

@

TEJA5 ,,,,,

0 I 3/30,90 I IHelp Menul  Oe,,nei  

Setup I

OWNER:

TEJAS Setup Card _TEJAS)

NOTE: MAKE CERTAIN that you have copied your TEJAS stack set to a

folder where Hypercard resides! Next, it is necessary only to create a

button on your Apple HyperCard home card linked to the TEJASHome

stack, and personalize your stacks. In Version 1.0, that personalization

will only be visible on the TEJASHome stack's first card, not on the first
card of each stack.

To do these last two steps, simply enter your name as owner in the field

below, press the Setup button, and follow the on-screen prompt.

Afterwards, you NEED NOT use this Setup card stack again; but we suggest

that you keep it. Should you wish to pass on these stacks to another user,

make sure this stack goes with them!

Please do not move the TEJAS button at upper right. It is placed so as to

be copied into a normally blank spot on an unmodified Apple HyperCard
home card.
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How to Use TEJAS Help <_ 3.6t 0¢4

TEJAS Help is an extensive stack that will guide you in using the TEJAS

stack system. There are background cards, common user instructions, and

a specific section for every TEJAS stack ('stack-specific' help). The cards

explain what is there, how to use it, how to change it, and what not to do.

Enter TEJAS Help directly from the desktop, from the TEJASHome card via

the TEJAS Help button (Help section 7.1.8), or from ANY TEJAS stack via

the pop-up menu attached to the TEJAS boot button (Help section 6.2).

Once at a Help menu, follow the directions in the outlined box to navigate

directly to the section you want. Read ALL the cards in a section.

If you entered the Help stack from any other TEJAS stack, you can

immediately return to your point of origin (the card you left in pursuit of

Help) by clicking on the T-flag button on any Help card (see Help section

6.2). This will work regardless of how much you navigated within Help.

•rT.3A$ _,,

,'-'._,t.o 13,30/90 J lHelpHenul _ Igefinel_._
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The _ is show_Liq-tl1_ upper right corner of each Help card,

between the Nex_revious arrows. Below that number is the

[_..I¢,L'C=Z,,[=]J,K=]_ showing where you are within a secUon's cards.

[___ are built-in to speed navigating in Help. There are instructions

on each menu for its use. Printed, they act as tables of contents.

To make it easy to get to the Help rp,enus, there are two buttons unique to

the TEJAS Help stack'[ Help Henu I_and I_) Skip this HenuJ. Read the next

card to understand how to use them to your advantage.
More --->

TZJAS _,,
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TEJAS Help Menu

Next Help Menu

This Section Menu

3.6
How to Use TEJAS Help cont'd <_1 3 of 4 E_

iI Help Menu _- this button, found at the bottom right of every card in the

TEJAS Help stack, works as follows: Click and hold down on it. You will

see a pop-up menu with three items (shown). Drag the mouse up and select
an item.

'TEJAS Help Menu' takes you to the first TEJAS Help

Menu - the first card in the TEJAS Help stack.

I HelpMenul t

NOTE:

Ifyou do not

select any item,

you will remain

in p lace.

T];.IA5

0 13,30,

'Next Help Menu' takes you to the next menu in the Help

stack (e.g., if you are in section 7.4.3, this selection will

take you to the TelePrimitives Help Menu, section 7.5).

'This Section Menu' will take you to the menu card for

any stack-specific help (e.g., if you are in section 7.4.3,

this selection will return you to the EVAPrimitives Help

Menu for section 7.4), where you can quickly access more

help for that stack.

,0 I IXenpMenui I Define I_ _

How to Use TEJAS Help cont'd
3.6

Once you are familiar with TEJAS, you can shorten your search for help by

highlighting the IO Skip this Menu I radio button found on the firstfour

TEJAS Help menus. To highlight the button, click on it.Itwill change to

appear dark--> I(_)Skip this Menu I (highlight).

If the I(_) Skip this Menu I button is highlighted on a TEJAS Help menu card,

you will automatically skip that card when you select "TEJAS Help" from the

"TEJAS boot" button in any stack (see Help section 6.2). Instead, you will

go directly to the first Help menu without this button highlighted, skipping

menus for general information and common Help, to get right to the menu

you want.

The I(_) Skip this Menu I button is an extra feature. Use it if you wish.

,.0 I 313019oI lXelpMenuJ'
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The TEJAS User's Guide 3.'/

The TEJAS User's Guide is a printed version of the TEJAS Help stack, with

example cards interspersed among the Help cards, and a word-processed

Introduction, Index, and Bibliography. The example cards provide reference

in the printed Guide; you will not need them in Help when using that stack

while TEJAS is up and running on a Macintosh.
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|i!iiiii_i_iiiiiiiiiii_iiiiiii_iiiiiiii_ili_ililililiiiiiiistacks iiiiiiiii Version 1.0 |J /_,V

  iiiiiiiiiii!iiiiiiiiii! i ii i!iiiiiiiii iiii i !i   iiiiii .. n  °a i °ct. ii :i i i i  !!!iii ii! i ! i i i iiiii i i   rJ
iiiiii I notes, etc. iiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiii_TEJASVl_O

iiiiiiii!iiiiii_i_ii_iiiiiiii!i_iiiiiiiiii!iiiiiiiii!ii_iii_i!i!_i_i_i_i_i_i_i_i_i_!_i_i_i_!_i_i_i_iiiiiii_i_iiiiiiii!_i!_iiiii!i!!iiiiiiilUser's Guideli_i_i!!!!iiiii!i_i_!ii_iii!!!i!i!iii_i_i_i!i!i!_!i!!!i!i_i_i!iii!i!i_ii!!_:_.:=_!i!i!i_i_i!i!i!i_i!iii!iiiiiiiii_iiiiiii_i_iii!iiiiii_ii!i!iii_!_!!i!iii_ii!i!i!i_i_!i_

'rzJA_ ,,,_

_,_vl.o I 3/30_90 I lXelp Menu l"

3.8
TEJAS Version !.0 Participants <_3 t of t

I

Drews, Michael: tool specification; system and detailed stack design, development and

scripting; User's Guide/Help author; project management; TEJAS Editor for Version 1.0

Fiorini, Paolo: TeleTechnologies definitions and forecasting; beta test/review of all stacks;

Version 1.0 demo stack development

Hansen, Dr. Bertel: project management (JPL Code ST Projects)

McAffee, Douglas: TeleSystems stack preliminary design

Schenker, Dr. Paul: TeleTechnologies definitions and forecasting

Smith, Jeff H. and group: interactive definition and compilation of Telerobot and EVA task

primitives; beta test/review of Primitives stacks

Zimmerman, Wayne: tool specification; system design; project management

T]E3A_ ,,s

 v,.o I 3 ao19ol lXelpMenul _
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Overview of TEJAS
Version 1.0
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TEJAS Version 1.0 Contents (Stack List)

Please check that your copy of the TEJAS Version 1.0 release

following stacks:

<_ 4.1lofl

contains the

TEJASHome

TEJAS Help

Open Me First!!

EVATasks

EVAAssume

EVAIssues

EVASpecPrim

EVASpecPrim
EVATask.5058

Tools

Archives

Example

Glossary

Acronym
EVAPrimitives

TelePrimitives

TeleTechnologies

TeleTasks

TeleAssume

Telelssues

TeleSpecPrim

TeleSpecPrim

TeleTask.4877

Tools

Archives

Example

The TEJASHome card and the pop-up stack navigation menus also list the

'TeleSystems' stack, now scheduled for release in mid-1990.

_JA5 ,,,

 v,.o [3,+o,,o l[He,pmenul :+ IoefineJl__

[ TeleTasks I I EVATosks I
ITelePrimitives I

Task Pdmitives_ @ @

(Generic) tTeleAssumel LEVAAssumeJ

@ @
I TeleS,qstems I

l, Telelssues I I EVAlssues I

TTeleroboUcs
echnologies @

I TeleTechn°l°,q ies I

ITeleSpecPrim ToolsJ

@
I EVASpecPrim Tools I

lTeleSpecPrim Archivesll EgASpecPrim Archives I

i EVAPrimitives I
T_sk Primitives

(Generic)

ITEJAS Xelpl

}{elp

[ Glossar,q I

GLOSSARY

I Acron,qm I

28



TEJAS Version 1.0 - What It Does
<_ 4.2I Of 2

• Relates EVA and Telerobotics through their specific task primitives.

Clearly defines the primitive Verb, details generic Syntax and the

primitive's History, and retains the deleted (unincorporated) verbs for

future discussion (see Help sections 7.4 and 7.5).

• Interrelates EVA and Telerobot primitives through use of Antonym and

Like Verb fields (see Help sections 7.4.11 and 7.5.11).

• Interrelates the Description and Outline, Assumptions, and Open Issues

for any EVA or Telerobotic task (Help sections 8.1.7 and 8.4.7), then aids in

building a specific task (and any number of derivatives to it) with each of

the above (Help sections 8.1.12 and 8.4.12), plus a specific primitives list

to approximate the Outline (Help sections 7.4.9 and 7.5.9).

• Provides detailed definition and forecasting on an eight-level readiness

system for all telerobotics technologies listed (see Help section 7.7.9).

_,_Vt.O [3/30/90 JlHelpMenul _ Inerine]__

TEJAS Version !.0 - What It Does cont'd <_. 4.22 of 2

TEJAS demonstrates that linked hypermedia stacks can serve as a

• User/researcher-compiled standard reference

• Standard analysis tool

• Communications medium between disciplines, projects, and centers

that is compatible with their common in-house equipment

• Thought tool - a way to link, compare, and contrast data across

project or technology boundaries, so that any user can follow WHO

the originator was, HOW they were thinking, and WHY they reached a

particular conclusion.

•rT.3As _,,

_,_Vt.O [ 3/30/90 J lHelp HenuJ _' LOefineJ__
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4.3
TEJAS Version 1.0 Reference Stacks Overview _ i of=

EVA and Telerobot Primitives (EVAPrimitives, TelePrimitives)

• Contains first-ever compilation of verb-oriented task primitives from major

crew-EVA and telerobotics Task Analysis Methodologies (TAMs) nationwide

• Includes Verb, Definition, generic Syntax, Like Verbs (related terms, NOT

synonyms), Antonym, and History fields

• Helps standardize TAM primitives, relate methodologies, and eliminate

redundancies. Contains more telerobot primitives than EVA, more exact.

(see Help sections 7.4 and 7.5)

Telerobotics Technologies (TeleTechnologies)

• Contains one card per space telerobotics technology, for ALL

technologies (not just some arbitrary list of 'critical' technologies)

• Includes Definitions and Forecasts (with histograms), via an 8-level

technology readiness system

• Includes NASREM (NASA/NBS Standard Reference Model) classification

for each technology (see Help section 7.7)

_'_ -_:_v,.o 13/30/90 ]IHe,p Menu l" IDefineJ__

4.3
TEJAS Version !.0 Reference Stacks Overview <_3 = of z

Telerobotics and EVA Glossary of Terms (Glossary)

• Contains over 1100 commonly used (and misused) terms, one per card

• Includes up to three definitions (each with a source)

(see Help section 7.2)

Acronyms and Abbreviations Dictionary (Acronym)

• Contains over 800 commonly used (and misused) acronyms and

abbreviations, one per card

• Includes up to five definitions (each with a source) from NASA and

industry documents

(see Help section 7.3)

TyjA$ ,,,,,

_:_v,.o 13/30/90 I[Uelp Menu]_
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TEJAS Version i.0 Analysis Stacks Overview <_ 4.4I of 3

Task Summaries (EVATasks, TeleTasks)

• Contains card summaries (one per task) of any EVA or Telerobotics task

• Includes Task Name, Description, Outline fields

(see Help sections 8.1 and 8.4)

Assumptions (EVAAssume, TeleAssume)

• Contains cards for listing assumptions about workplace, task flow, tools,

ORU's, etc.; one assumptions card per task

• Aids in technology requirements analysis

(see Help sections 8.2 and 8.5)

Open Issues (EVAIssues, Telelssues)

• Contains cards for listing what is NOT resolved about a task you are

analyzing; one open issues card per task

(see Help section 8.3 and 8.6)

@

.r_JA5 ,,,,,

,'-:_v,.o I 3/30/90 ][Help Menul _

TEJAS Version 1.0 Analysis Stacks Overview
4.4,.,3 @

Specific Primitives Tools (EVASpecPrim Tools, TeleSpecPrim Tools)

• Contains three cards only (SpecPrims List, SpecPrim Builder, SpecPrim

Args Menu) that work interactively with other cards in a specific task stack

• Aids in building specific primitives in a Specific Task stack (see below)

(see Help sections 9.1 and 9.4)

Example Specific Task Stacks (EVATask.5058, TeleTask.4877)

• Created from Task Summaries; each stack contains Task Summary,

Assumptions, and Open Issues cards for one task, three cards that build

specific primitives (above), and a card that provides primitive verb menus

• Used to specify the specific primitives for any task

• Allows creation of derivatives of any specific task at any point in the

analysis (see 'Building a Specific Task,' Help sections 8.1.12 and 8.4.12)

NOTE: EVATask.5058 and TeleTask.4877 are EXAMPLE STACKS only.

You can create an unlimited number of these stacks using TEJAS

(see Help sections 9.3 and 9.6).

•r.[JA$ ,,,

_:_.,.0 13/30/90 J lllelpMenul < Igefinel_ _
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TEJAS Version i.0 Analysis Stacks Overview 4.43of3

Specific Primitives Archives

(EVASpecPrim Archives, TeleSpecPrim Archives)

- Contains separate cards for each primitive verb, arranged alphabetically

by verb (similar to EVA Prim iUves and TelePrimitives stacks, but excluding

the deleted verbs), with a single scrolling field that archives all specific

primitives using that verb. To appear here, these specific primitives must

firstbe built by the user within a specific task stack (on the SpecPrim

Builder card, see Help sections 9.1.8 and 9.4.8), then archived with the

Archive List button (on the SpecPrims List card, see Help sections 9.1.7

and 9.4.-/)_

• Aids in reusing specific primitives already built within a specific task stack

(see Help sections 9.2 and 9.5).|==:._'L_[_.lFl,-"X_..l[K.]l_'L=]q[=a'[(_(.]m_l(_la_]m_k_

(e.g., group, section, division etc.), I_[e]l_,_.-ac.q_.d(=],il,Z_.ll.'t_.lm_.l,,Ir_li[,]== of

SPECIFIC primitives for the entire community.

(see Help sections g.2 and 9.5)

•rE.1AS _,,

t.o [ 3130190 JiHelp Henul

4.5
Transporting TEJAS Data iof
II

Tt::JAS is HOT meant to replace, but to augment existing microcomputer

software tools. Although Tt::JAS data is stored in HyperCard stacks, this

data can, if desired, be exported to or imported from another program in

many ways (see Help sections 5.1 to 5.6). Therefore, your analysis needn't

hinge on HyperCard, nor on a particular stack's design. By transporting

TEJAS data into your existing applications, you can take full advantage of

your specialized macros and formulae.

In a future application, HyperCard could act as a user-customizable

front-end for any database, spreadsheet, or word-processed file (where you

see only a HyperCard card). For example, complicated HyperTalk scripts

could call on a number-crunching application to calculate and graph data,

solve equations, create and store files, print, etc. The TEJAS Version 1.0

scripts don't do this, however. If they did, using TEJAS would then require

owning, installing, and configuring those other applications, lessening the

total Macintosh compatibility HyperCard automatically gives you.

TE3Ag _,,

_,_vt.o 13/30/90JlltelpMenul _ 10efineJ__
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Communicating with Hypermedia 4.6lof 1

The data in the TEJAS Version 1.0 stacks is useful for a variety of _,4,_.

applications but is best transported as stackware. Here's why:

Stackware is software, but it is hypermedia (reactive media) too. Stacks

can do more than list text and numbers, or show static two-dimensional

graphics (like the histograms in the TeleTechnologies stack). With

hypermedia comes audio, video, and file manipulation capability.

Therefore, the TEJAS stacks are intended as a communications medium,

too. When you check a stack that someone sends you against your copy of

it, you can see RELATIONSHIPS between terms, systems, primitives,

technologies, etc. - something not possible on paper. Using the Find...

command, you can quickly read what you need and ignore the rest.

In short, the stacks are best left as stacks. SAVE TIME: don't print stacks,

exchange stackware! You will quickly find other uses for hypermedia.

'FE.1A5 ,,/

l_ _v,.o [3/30/90 ][HelpHenul _ Jl)efinel_ _

Modifying Existing Cards
4.7

You can modify cards by adding and deleting text fields and buttons,

changing the background and card pictures, or entering or deleting text in

existing fields (see the "HyperCard User's Guide" for details).

WARNING: Ifyou wish to add NEW background fields and buttons, you can.

But you therefore assume responsibility for explaining each button or

field's use, filling in new fields on EVERY card in the stack, justifying each

change, and so on. This is a considerable job - don't leave ithalf done.

Please avoid adding card fields or buttons, or changing the card picture.

These changes are time-consuming and expensive to reconcile.

The TEJAS Help stack cards are protected by a HyperTalk script to prevent

you fTom deleting them. I'Jc_Ic.t._Ko[oll[olE_la_.la[oc_lih[_]l|L_JloX_IC..ll:O_laV--1_,il'_,'R

If you do and you transfer these stacks, the next user will not get the

original Version 1.0 stack. Suggest changes in the User Notes field instead.

TEJA5 ,,,

_,_v,.o 13/30/90 ][HelpHenu] _ [gefineJ__
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Adding Cards <_ 4.8loll

New cards may be added to any stack at any time. These may include

primitive verbs, terms and acronyms, technologies, etc. The TEJAS Editor

welcomes and encourages such additions, especially to the reference

stacks. Each added card will be identified, read, and compiled in any

updates or later TEJAS versions.

Each TEJAS stack has specific Help cards (see Help sections 7.1 to 9.6).

Before adding cards, please refer to the 'Adding Cards' Help card for the

stack you're in and read the rules for that stack.

TzJA5 ,,,,,

_:_,t.o J 3/30/90 ] IHelp Henu]_

Deleting Cards
4.9

NEVER DELETE ANY CARDS FROM ANY REFERENCE STACK, OR FROM

THE TEJASHome OR TEJAS Help STACKS!!

Deleting cards is, in general, a very poor idea. Without exception in TEJAS,

all cards serve a purpose. Sometimes they control the way a stack works.

Most often, they provide information.

ONLY in the TEJAS analysis stacks should cards EVER be deleted. When

released, these stacks contain only example data; they exist to store

whatever you enter. You can delete your data if you want. But even in the

analysis stacks, there are cards you should NEVER delete.

Each TEJAS stack has specific Help cards (see Help sections 7.1 to 9.6).

Before deleting cards, please refer to the 'Deleting Cards' Help card for the

stack you are in, and read the rules for that stack.

"['T-.lttS ,,_

_'_ _:_v,.o L3/3 o/9 o ] IHelp Henu J_
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TEJAS Updates and Later Versions 4.10loll

Compiling suggested changes, additional information, and comments must

be directed by an impartial group. Until that group is identified, the TEJAS

Editor will continue maintaining, updating, and augmenting the stack

system (through FY 1990).

@

Additional TEJAS stacks (such as the TeleSystems stack due out in early

1990) will bear release numbers of 1.1 to 1.9. When enough comments and

changes have been received, tested, debated, and compiled, a new version

of the entire TEJAS stack system (2.0) may be released.

For each release, an interactive installation routine (much more complex

than the one for Version 1.0) will give you a choice: update the existing

stacks or replace them with new versions. Updating will carefully modify

the reference stacks, preserving items you specify (such as User Notes,

additional definitions, etc.), but changing the standardized reference

information (clearly identified) so that no information is lost.

"1TM""_Vl 0 "'"[3/30,'90 ]lHelpMenu LgefineJ  

The User's Role 4.11

Hypermedia communications works best if the flow of ideas is TWO-WAY.

The TEJAS Editor needs your inputs to help the entire commmunity.

USE the stacks. Modify the information if it is wrong, and send the modified

stacks back. Add your other comments in the User Notes field. We will use

scripts to identify and flag all changes, then compile them for the next

version. This can continue as long as it helps the community.

Detailed instructions are on 'The User's Role' cards in the stack-specific

Help (sections 7.1 to 9.6).

_',_.1.0 I 3,30/90 J I Help Menu I':
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Section 5

Input and Output
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Input: Importing From Text Files 5.1lo1['1

Reference documents - such as acronym lists and glossaries (of terms) -

are often compiled as text files. Considerable information may be (and has

been) transferred from them into the TEJAS reference stacks. There are

three basic methods of importing text Into TEJAS information fields:

1. Manually cut and paste specific items from spreadsheet to stack cards.

With enough RAM, MultiFinder will run both HyperCard and a text

application simultaneously (see Help section 3.3 about RAM limits).

2. Type the text onto cards. This can be the fastest way, if the amount of

data is not too great and you have insufficient RAM to try method 1.

3. Build a macro or HyperTalk script to automate the process. For this, you

need detailed knowledge of both the originating file and the HyperCard

stack. The TEJAS Help cards give details on all TEJAS information fields;

it is up to you to write the code (or request it from the TEJAS Editor).

TgJA$ ,,,,,

i'_ _,_v,.o 13/:30/90 JlHelpHenul _ IDefinel__

5.2
Input: Importing From Spreadsheets & Databases t o¢1

HyperCard°s main utility is as an information manager that collects, sorts,

stores, and finds data. It is not a spreadsheet program, nor a number-

cruncher. But people often use spreadsheets and databases. If input from

these is desired for one of the TEJAS stacks, it can happen in three ways:

1. Manually cut and paste specific items from spreadsheet to stack cards.

With enough RAM, MultiFinder will run both HyperCard and a text

application simultaneously (see Help section 3.3 about RAM limits).

2. Type the information onto cards. This can be the fastest way, If the data

amount is not too great, and you have insufficient RAM to try method 1.

3. Build a macro or HyperTalk script to automate the process. For this, you

need detailed knowledge of both the originating file and the HyperCard

stack. The TEJAS Help cards give details on all TEJAS information fields;

it is up to you to write the code (or request it from the TEJAS Editor).

TI:3A$ _,,

,'-:_,t.o [3,30,90]lHelpHenul _ IDefinel_ _
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Output: Printing TEJAS Stacks and Cards E_

New Stack...

Open Stack

Save a Copy...

Compact Stack..

Protect Stack...

Delete Stack...

Page Setup...

<_ 5.3I or2

The following commands let you print an exact

record of what you see on the screen:

To print TEJAS cards individually, one to a page,
use the 'Print Card' command.

To print the entire stack of cards, use the

'Print Stack...' command.

Use the 'Print Report...' command for text not

visible on scrolled fields (Help section 5.4).arint Card :_:F

Print Stack...

Print Re )ort... See the "HyperCard User's Guide" for a full

.................................... explanation of these commands.

Quit HyperCard _¢Q
More --->

TT-J/tS ,,,

_,_vt.o [3/30/90 ]IXeipMenuJ _ IDefinel_ _ _I_

Output: Printing TEJAS Stacks and Cards

A few tips about printing in HyperCard:

5.3,of, @

HyperCard printing is quite slow; this will doubtless be improved with the

next release of the application. The more RAM you have in both computer

and printer, the faster it will print. Printing 'text-only' reports is much faster,

but for card or background pictures (such as the histograms in the

TeleTechnologies stack), you MUST print either the card or the entire stack

if you need hard copy.

Caution: extensive TEJAS data is best used in stack form. AVOID PRINTING

ANYTHING - cards, stacks, or reports - when possible. TEJAS Verson 1.0

is very large. Remember that even text reports may be up to 200 pages!

TE.1A$ ,,.,,

1_ _,_v,.o I 3/30/9011Xelp Menu] _
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Output: Printing TEJAS Reports 5.4loll

The 'Print Report...' command from the 'Edit' menu allows you to print text-

only reports from the background and card fields of any TEJAS stack. You

may choose any combination of fields to print, in several styles, by using

the dialog box that appears when you select 'Print Report...'

HyperCard versions 1.2.1, 1.2.2, and 1.2.5 do not provide a way to print a

text-only report from particular cards. You must print the entire stack. See

the "HyperCard User's Guide" for a full details.

For some printouts, the TEJAS project used the "Reports" program by

Activision, Inc. This program allows greater flexibility with reporting style

for HyperCard stacks and is somewhat faster.

Caution: extensive TEJAS data is best used in stack form. AVOID PRINTING

ANYTHING - cards, stacks, or reports - when possible. TEJAS Verson 1.0

is very large. Remember that even text reports may be up to 200 pages!

N v,-o 13,3o,,oJl.elpMenuJ<

Output: Exporting to Text Files lsofsl

Because of HyperCard's limited text processing and printing capability, it is

sometimes best to export text fields to word-processing programs. There

are various commercial DA's (Desk Accessories), stand-alone programs,

and even some HyperCard stacks that export text fields. But TEJAS

deliberately avoids providing a quick-and-easy way to save an entire stack

as text, because such a handy utility would quickly lead to two problems:

• breakdown in configuration control

• duplication of known data as printed media

It is simple to create a short HyperTalk script that will transfer all text from

a stack into a document. A number of books are available that explain how.

Several of them are listed as references in the TEJASHome stack.

Remember, you can always use the mouse to cut and paste discrete text

from any TEJAS stack to any word-processed document.

i_ _'._v,.o L3,30,90 ][HelpHenul < 1Oefinel__
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5.6
Output: Exporting to Databases and Spreadsheets <_ i of

TEJAS Version 1.0 analysis is limited. But different Task Analysis

Methodology (TAM) efforts nationwide have created extensive, useful

databases and spreadsheets, with built-in formulae and macros. These

TAMs generally deal with specific task primitives. You can create these

specific primitives in TEJAS, then export them to a spreadsheet for analysis.

In TEJAS, specific primitives are found only in specific task stacks (e.g.,

EVATask.5139, TeleTask 4722, etc.) that are created from the EVATasks

and TeleTasks stacks (see Help sections 8.1.12 and 8.4.12). Built into the

SpecPrims List card (Help sections 9.1.7 and 9.4.7) in every specific task

stack is the only automated data exporting function in TEJAS Version 1.0.

This routine dumps the list of specific primitives to the text-only files
"Transfer spreadsheet" and/or "Transfer document".

For a full explanation of TEJAS task analysis capabilities, see Help

sections 8.1.6, 8.4.6, and 9.1 to 9.6.

T[JAS _,,

1 I IHelp MenuI

41





Section 6

User Instructions:
TEJAS Common Help
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6.1
TEJAS Common Navigation and Action Commands _ 1o[4

Please see the "HyperCard User's Guide" (c) Apple Computer, Inc.,

Cupertino, CA, 1988, or the built-in HyperCard Help stack for a complete

explanation of the following commands from the 'Go' menu:

Back _ ~

Home _H

Help _?

Recent _R

First _I

Prey _2

Next _3

Last _4

Find... _F

Message _M

@

--the last card seen; choose repeatedly to trace steps

--the Home card (the first card in the HyperCard Home stack)

--the first card in the HyperCard Help stack

--the 42 most recent cards; cards you've seen more than

once are shown just once

-the first, previous, next, or last card in the current stack

--text searching command

--input box in which to type any command such as "Go to

Address"

I 3/30/90 I IHelp Menul ' I oefine I_'_ _

TEJAS Common Navigation and Action Commands

A few important words about the 'Find...' command:

4_ 6.12 0[4 @

To find a word, phrase, or number (any character string) in any stack,

select 'Find...' from the 'Go' menu (or type X F). The message box will

appear (if it's not already visible) with the Find command in it. Type the

character string inside the quotation marks. Hit the Return key to activate

the search, and the card containing the first occurrence of that string will

appear, with the string outlined (e.g., Istringl).

If that occurrence of the string is not what you wanted, hit the Return key

again (before you do anything else). Keep hitting the Return key until you

find the string you want. Find will check ALL fields, locked or unlocked. Use

the Return-Find sparingly at first; it can be confusing, and for searching out

common strings (such as 'telerobot'), quite wearisome.

For a better way to search text within TEJAS, see the next card -->

"_E.1AS .,,..

_'_ _,_vLo 13/3o/9o I[HeipMenu[' [Definel_ _ _I
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TEJAS Common Navigation and Action Commands

A tip about searching in TEJAS:

6.1

3 of 4

Wherever practical, TEJAS provides a HyperTalk script (software code) to

shorten the search for a particular word or phrase. Usually these script

utilities search only the fields that identify the card's subject such as a

primitive verb or technology name.

These HyperTalk scripts are attached to buttons and locked text fields, and

may use a pop-up menu (all explained further in the following cards). There

may be several utilities in the same stack, deliberately inserted to give you

greater flexibility and speed in text searches. You will usually save a lot of

time if you use them instead of executing the 'Find...' command.

Be certain to check the Help cards for the stack in which you're searching

for these built-in TEJAS utilities. If a particular search routine would be

useful but isn't incorporated, please let the TEJAS Editor know.

TT-JA5 ,,,,,

1'_ _:_VZ.O [3/30/90 ]lHelp Menul _ [DefineJl__ _l

TEJAS Common Navigation and Action Commands

A few words about the 'Compact Stack' command (in the File menu):

614 of 4

This is a vitally important comand to know (and use wisely) in order to keep

your stacks manageable, both in operating speed and storage.

HyperCard stacks are much larger than commonly encountered files.

The application reserves disk space in 8 kilobyte increments for a growing

stack. Initially, all that space is used. But free space is introduced into a

stack each time you delete a card, background, field, or button; the more

free space in a stack, the slower and larger the stacks. You can monitor the

free space by selecting 'Stack Info...' from the Objects menu.

The 'Compact Stack' command rearranges the current stack on your hard

disk, deleting any free space. The larger the stack and the more free space,
the longer this command takes to execute. But it's worth the wait. You

should use 'Compact Stack' at the end of each session with a TEJAS stack.

TE3A5 ,,,,,
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TEJAS Common Navigation and Action Buttons
6.2

HyperCard allows you to create an unlimited set of programmable

on-screen buttons. TEJAS takes full advantage of buttons, either to

navigate within and between the various stacks or to provoke an action

such as hiding or showing fields or pictures.

Buttons work because subroutines of HyperTalk code, called scripts, are

attached to them (see 'Button Info...' in the "HyperCard User's Guide"). In

TEJAS, these scripts are optimized to operate within the stack system. They

can offer many different ways to find or use a particular piece of

information, thereby building flexibility into the interface with you.

Don't be afraid to try them.

If anything about a button seems contrary, too subtle, or not intuitive

- the icon, the speed, the action - please make a note in the User Notes

field (see Help section 6.5).

TT-JAS ,,,

_'_ _',_v,.o 13/30/90 ]Ixelp Menu] _

6.2
TEJAS Common Navigation and Action Buttons <_ 2 of 14

TEJAS buttons are of most of the seven standard HyperCard types -

transparent, opaque, rectangle, shadow, round rect, check box, and radio

button (see the "HyperCard User's Guide').

Icon buttons have been used wherever possible in TEJAS, to save screen

space, build an intuitive interface, and give uniformity within and between

stacks. Over two dozen icon buttons were created especially for TEJAS.

Some examples:

These are explained

p--_ I_] _ _@ @ @ @ @ in the TEJAS Help
cards for each stack.

NOTE: Any button with a "pop" symbol (_:,'-) on it supports a pop-up menu!

TEJAS has quite a few of these menus, again to save space. Look for the -',:_i

The next cards explain buttons that are common to ALL TEJAS stacks.

N vl-o L3/3o/solLxelpMenuJ _ IOefine]__
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6.2
TEJAS Common Navigation and Action Buttons 3 14

1_ Home - always takes you back to the HyperCard Home card, however

your Home card is configured. This same icon is found at the bottom left

corner on every card in every TEJAS stack.

[_ Next - advances you through the cards in any stack. Found at the

bottom center of every card in every TEJAS stack (except TEJAS Help).

<_I Previous - takes you back one card at a time within a stack. Found at

the bottom center of every card in every TEJAS stack (except TEJAS Help).

_ T-flag - will return you from a pursuing a definition or some help from

the TEJAS Help stack to the card you left,even ifyou have moved within

the Glossary, Acronym, or TEJAS Help stacks, or used the Define button

again. Think of T-flag as a "bookmark" that keeps your place. Use itto save

time finding your point of origin. Found at the upper right corner of every

card in every TEJAS stack (except TEJAS Help - see it?).

TzJAs 4,,

TEJAS Common Navigation and Action Buttons 6.24 of 14 [_

._ Show this button all the cards in fastquickly displays any stack, SO

that you'll barely be able to scan them. When you see the card you want, or

wish to stop the search, just click the mouse (anywhere). The display will

stop, probably a few cards past the card you want. Click on the Previous

button (leftarrow) until you get back to the card you want.

_Sort- this button works differently in different stacks. Usually Sort

functions alphabetically in the fields that listthe card subject, such as the

primitives Verb field. See the TEJAS Help cards for a particular stack. In

some stacks, a warning will appear with an option to cancel the command.

BEWARE! Ifyou use Show or Sort in any large stack (such as the Glossary

and Acronym stacks, each approximately a thousand cards), you may be in

for a long wait. These commands are RAM-intensive, and completion times

vary by stack size, RAM cache size, and your processor. Do not use either

button triviallyin large stacks, and read the Help cards for each stack.

[3/30/90 J lHe,p MenuJ [Oefine]  
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TEJAS Common Na

EVAPrimttives

TelePrimttives

TeleSystems

TeleTechnol ogies

EVATasks

EVAAssume

EVAIssues

TeleTasks

TeleAssume

Telelssues

Glossary of Terms

Acronyms & Abbrev.

TEJAS Help

This Stack Help

TZ3AS

 v,.o 13,3o,9o II

6.2
tigation and Action Buttons _ s of 14

TZJAs TEJAS boot - found at the bottom left(next

"'" to the HOME button) on every card in every

TEJAS stack; speeds navigating between stacks.

Click and hold down the mouse button on the boot

to reveal a pop-up menu (at left),which works like

any other Macintosh menu. Select a TEJAS stack

from the menu by holding down the mouse button,

dragging the cursor until a stack name illuminates,

then releasing. The script takes you immediately to

the firstcard of that stack.

IMPORTANT: Ifyou failto select an item (i.e.,drag

the cursor off the menu and release the mouse

button, or click once quickly on this button), you

will go directly to the TEJASHome card. More -->

.e,. eo 'i 0e.,oe

TEJA$ Common Na

EVAPrimitives

TelePrimitives

TeleSystems

Tel eTechnol ogi es

EVATasks

EVAAssume

EVAlssues

TeleTasks

TeleAssume

Telelssues

Glossary of Terms

Acronyms & Abbrev.

TEJAS Help

This Stack Help

'ZJAS

 , vl.o I 3/ao/9o II

6.2
¢igation and Action Buttons <_I 6 of t4 [2_

T,z_EsTEJAS boot (cont'd) - the last two menu items

_'_ are important. Use them to get Help, then _.
return to your point of origin by clicking on the .

"TEJAS Help" takes you back to the firstTEJAS

Help Menu at the beginning of this Help stack.

"This Stack Help" takes you to the Help menu for

whatever stack you are in, bypassing the TEJAS

Help stack's introductory and Common Help cards.

It'sa more direct route to Stack-Specific Help.

The TEJAS boot button is one of the fastest ways

around the stack system, saving you time by

bypassing the TEJAS Home card, finding Help, or

getting you back to TEJASHome. Lost? Click on it!

Help Menu] _ I Befine I_ ._
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6.2
TEJAS Common Navigation and Action Buttons <_ 7 of t4

I Define J- found at the bottom right on almost all cards in TEJAS, this

button lets you access cards in the Glossary of Terms and Acronyms and

Abbreviations Dictionary at any time during your work in TEJAS.

This utilityis provided because EVA and Telerobotics are exlTemely

complex areas of research, requiring constant reference. With a plethora of

terms and multiple definitions, a suitable "dictionary" that covered both

areas simultaneously did not exist. The Glossary and Acronym stacks wore

created to fillthis need (see Help sections 7.2 and 7.3), and the Define

button was created to use them as hypermedia.

When you use Define in any stack except Glossary, Acronym, or TEJAS

Help (this stack), the button "saves your place." Ifyou want to search for

other terms or acronyms in those two stacks, just use Define again, or the

Next, Pr___ous, or S how buttons. Alter you have the information you need,

click on _I_, and you will return to where you started the search.

1_ _.L0 [3,30/90 ]lltelpHenul _ Igefinel__ _]_

6.2
TEJAS Common Navigation and Action Buttons _I, of 14

I Define J- Define works via a complicated HyperTalk script to help you

search and navigate through the Glossary and Acronym stacks. Itis useful

to know exactly how the Define search works.

@

Define

When the Define button is

clicked, it highlights, and

shows the first dialog box.

Define an Acronum or a Term?

What kind of Definition?

( Cancel ) (Associated)

®

NOTE: You

can Cancel

the search

at any time
If "Term' is selected,

TEJAS next wants to

know if you wish an (_)

Associated or Exact term defined. If you know exactly what you're looking

for (e.g., "gripper'), choose Exact. If you're not certain how your term may

be listed (e.g., "shared conlTor or "conlToI mode: shared" etc.), choose

"Associated." More -->

TT-JAS _,,

1_ _,_.1.o 13/30/9o IJllelpHenuJ _ IDefineJ__ _]_
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62TEJAS Common Navigation and Action Buttons <_1 9 of t4

[ Define ]- Ifyou selected an Exact term definition, the input dialog box

(shown below) will request the term and give you another chance to Cancel.

Please enter Term

{ I
C Cancel

Card
Containing:

Term

lot found exactlg. Trg an Associated Define?

Cancel

I
Tz_As (_ ,,,
 v,.o I 3/30190]lHelpMenuJ c

If you click 'OK,' the script will

start the search. If it finds an

EXACT MATCH for your term, you

will go to that card in the Glossary.

If Define does not find an EXACT

MATCH for what you typed, it is

still possible that your word or

phrase is in the Glossary, perhaps

rearranged a bit or contained
within an associated term. The

script will ask to try an Associated
Define. More -->

TEJAS Common Navigation and Action Buttons

I Define ]- If you selected an Associated term definition, the input dialog

box will request the term with a little clarification, jus_)o jog your memory:
--....,

Find the first term containing what? illll

I
Cancel

The request means just that: the

script will alphabetically search the

Glossary, until it finds the first term

that CONTAINS your word or phrase.

EXAMPLE: if you select an associated

definition of "telerobot," Define will

yield (in TEJAS Version 1.0) "Primitive,

Telerobot (Generic)"; this is certainly

an associated term, but hardly what

you wanted. You will have to Define

again. That's why you should always
start term searches with Define Exact.

Containing
Term

Term not found at all. Trg again!

T]E3AS _,-

_:_v,.o I 3/30/90 I lHelpMenul _
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TEJAS Common Navigation and Action Buttons _ 11_f214

I Define I- Defining acronyms and abbreviations is somewhat simpler. The

sequence is as shown: select "Acronym" in the firstdialog box; this leads to

another input box. Enter the character string you want and click "OK."

Again, you can cancel
o,.., °. or° IIthe search. If the script

Cancel _ (_ Term _llfindsa match foryour

|I

string, it will take you

to that card in the

IPZeoseenter 'cr°n'm/'bbrevi*ti°n _Jl Acr°nym stack"Ifn°t'y°uwill get theCancel message below.

Compound acronyms

Card Acrongm not found - try again! (e.g., JEM-RMS) can
Containing
Acronym (_ OK }_ lengthen the search.

Be persistent.

.'-',_.,.o [ 3130190 JiXeip Menul _

TEJAS Common Navigation and Action Buttons

Some tips for using Define with TERMS:

<_ 126o'f214 @

• With Exact Defines, single words will be found much faster than phrases
or multiword terms.

• For multiword terms (such as "shared control"), enter them as such, NOT

as a hierarchical list separated by commas (e.g., "control, shared").

• If a search fails, try breaking down the term into key words and finding all

the associated terms. For example, an Exact Define of "degree-of-freedom"

finds no match. An Associated Define yields "Limited-degree-of-freedom

Robot." But the key words are "degree" and "freedom"; either of these finds

"Degrees of Freedom." This example also illustrates how to overcome

hyphenation in a term, whether expected or not - do a key word search.

See Help section 7.2 on the Glossary stack for more insights.

T,z,JAs ,,,
_,_v,.o [3/30/90 ]lHelpMenul < [I)efinel_ _
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6.2
TEJAS Common Navigation and Action Buttons <_ t3 of ,4 [_

Some tips for using Define with ACRONYMS and ABBREVIATIONS:

• Searching for acronyms and abbreviations is much faster than searching

for terms because nearly all entries are single word terms.

• Hyphenation can still cause multiple 'successful' searches that don't give

you the acronym or abbreviation you want, Just repeat the Define. There

are not many hyphenated acronyms in the stack.

° See Help section 7.3 on the Acronym stack for more insights.

T_3AS 4,,

_:_q,.o t 3,30,9o ]tXelp Menu] <

TEJAS Common Navigation and Action Buttons
6.2

_User Notes - found at the lower right on almost all TEJAS cards in the

reference stacks (including Help), this button gives you access to a

scrolling text field called "User Notes," where you can type in whatever

comments you may have. Ifsomething is missing or you disagree with a

definition, a forecast, a numerical value, an icon, the way something works

or is explained - ANYTHING - note iton this "scratch pad." Then you can

either print this field for all the cards in a stack, or return a copy of the

stack to the TEJAS Editor, who will review and respond to these

suggestions.

'FEJAS ,,,

-_:_vt.o I 3,'30190 ]iHelp Menul_'
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Information vs. Comment vs. Configuration Fields <_

There are three types of TEJAS fields:

6.3

loft

INFORMATION fields are used for data input on each information card.

Specific instructions for each field are found in the 'Information Fields'

Help cards for each TEJAS stack.

COMMENT fields, found on every card of any stack, are provided as a

personal notepad. In this field you can communicate your ideas, critiques,

even justifications for changes to another user, or between any user and

the TEJAS Editor. TEJAS Version 1.0 contains only one comment field,

described in the 'TEJAS Common User Notes Field' card (Help section 6.5).

CONFIGURATION fields, found on every card of any stack, are locked.

Their function is described in the 'Configuration Fields' card

(Help section 6.4).

'F E.]A5 ,,v

:l_ _,_Vt.0 [3/30/90 I[HelpHenul _ [ OefineJ _._

6.4
TEJAS Common Configuration Fields _ t of, E_

Date: locked, unlabeled rectangle field at bottom left (see arrow 0)-

Shows date the card was last modified; changes automatically to current

date with a change in any field's contents. Used for configuration control

for the TEJAS user and Editor; can be used to search for latest changes in

an evolving stack.

TEJAS Version: locked, unlabeled transparent field to the right of the

TEJAS boot at lower left (see arrow (_). Contains "VX.X" (original version

number, e.g., V1.1); changes automatically to "VX.X+" with a change in any

information field's contents (but NOT with changes or additions to the User

Notes field). Used for configuration control, for the user and originators.

NOTE: any "VX.X+" cards have been modified before you received them;

they are NOT an original release!

 v,.o 13/30/90i[HelpHenu] _
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TEJAS Common User Notes Field 4_ 6.5loll

User Notes: unlocked, unlabeled, hidden scrolling field appearing at card

center when the "User Notes" button is pressed. Use as a "notepad," to

transfer thoughts, comments, complaints, or notes.

"User Notes" field

shown as itappears

on-screen --->

NOTE: When this

field appears, the

card picture will be

hidden. This may

change the

appearance of the

card; It will be

restored when the

'User Notes' is

pressed again,

hiding this field.

T£JAS ,.,

i_ },_VI.O I 3/ao/9o I lXelp Menuf

TEJAS Information Fields 6.6

",,-' I of t
i

Information fields are the text fields that store both text and numbers in

TEJAS. They are different in purpose from Comment and Configuration

fields (see help section 6.3.). There are five possible types of fields:

transparent, opaque, rectangle, shadow, and scrolling. In addition, fields

can be either hidden (i.e., invisible unless shown by pressing a button or

otherwise executing a "show field" command) or visible. Please see the

"HyperCard User's Guide" (c) Apple Computer, Inc., Cupertino, CA, 1988,

or the built-in HyperCard Help stack for a complete explanation of fields

and their properties.

There are no information fields common to all TEJAS Version 1.0 stacks.

Specifications for and use of information fields for each TEJAS stack are

described in the 'Information Fields' section of that stack's TEJAS Help

cards. See the Help menus for the individual TEJAS stacks to find the

appropriate section number.

T];JA$ _,,

1_ _,_VI.O I 3/30/90 IIHelpMenul _ IOefinell__ ll_
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User Instructions:
TEJASHome Stack



TEJASHome Help Menu <_ .,nuloll

7.1 User Instructions

Background:
[] 7.1.1 General Information

[] 7.1.2 The User's Role

[] 7.1.3 Changing the Standard

[] 7.1.4 Adding Cards

[] 7.1.5 Deleting Cards

......................1ur_p=,.,1_

TEJAs _,,

_,_v,.o I 3,3o,9o I lHelp He.ul_

Stack-Specific Help:

[] 7.1.6 Card Backgrounds

[] 7.1.7 Information Fields

[]7.1.8 Buttons

......................1u_cpe: 1.....................
[] 7.1.9 Stackware

Bibliography Card

--i
Click [] box to access section; II
Click arrows to pagethrough Hel p stack; I
Click 'T-flag' to return to point of origin. I

TELEROBOTICS/EVA ]01NT ANALYSIS SYSTEM

(TE]AS) HOME CARD
T_robotics

Excravehic_dar

Activity (EOA)

TelePrimitives EVAPrimitives

_ TeleTasks zcez,_ EVATasks _

1_TeleAssume EVAAssume

_ Telelssues EVAIssues _1_

 ,e,e,ec,no,og,.
TeleSystems Acronyms & G_L0n_:;KrVy

Abbreviations of Terms

I"e".el  
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TEJASHome Stack - General Information <_ _ z. zloll

TEJASHome is 'home base' (i.e., the 'root directory') for the TEJAS stack

system. Most of the time, you will never need to visit here. But if you ever

do get lost in the stacks, clicking once on the 'TEJAS boot' button (see
Help section 6.2) in the lower left-hand corner of EVERY card in EVERY

stack will take you to TEJASHome. From the TEJASHome card, you can

enter any stack in the TEJAS stack system

You SHOULD include this stack with any smaller subset of TEJAS that you

use or distribute because there are scripts in each stack that refer to it.

As an example, TEJASHome comes with the TelePrimitives, EVAPrimitives

and TEJAS Help stacks released on a single disk with the document,

"Generic Extra-Vehicular Activity (EVA) and Telerobot Task Primitives for

Analysis, Design, and Integration, Version 1.0: Reference Compilation,"
JPL Publication 90-10.

TT-JA5 _,,

_._.1.0 [3,30/9oJ lilelp Henul_ [ I]erinel _'_l _

TEJASHome Stack - The User's Role

TEJASHome is a reference stack provided to aid navigation within TEJAS.

There is nothing to change in this stack, since all text fields are locked.

Please DON'T TAMPER with any objects - field, button, picture, script, etc.
Don't even move them.

The text field "My Copy" (located at the bottom, with the label "OWNER" in

front of it) is automatically filled with the owner's name when installing

TEJAS, if you followed the directions on the 'How to Install TEJAS' card

(Help section 3.5). Whenever this stack is reinstalled using the 'Open Me

FirsU!' stack, this field may change. That is the ONLY thing that may change
in TEJASHome.

TT-3/L5 _,s

,.o I _30,90 ][Help Henul _ IOeTineJi_ _
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TEJASHome Stack - Changing the Standard <_3 7 1lot'l @

This is an important stack for navigation, for introducing the TEJAS

symbology, and for documenting software and references used in TEJAS'

creation. If you think that changes should be made to either card in this

stack, please suggest them in the User Notes field (see Help section 6.5).

Otherwise, this stack - especially the first card - is a standard only to

TEJAS. No other mechanism is needed for changing the standard.

TE3A5 ,,,,,

-'.:_v,.o [ 3,30,90 JlHelp Menul _

TEJASHome Stack - Adding Cards <_ 7.1.4 @lotl

DO NOT ADD ANY CARDS TO THIS STACK!!

TEJASHome is not a place to store things, but a place for navigating to

other places where things are already stored, or should be. This is the only
stack to which cards should NEVER be added.

"rL1aS ,.,

_1; _'._v,.o I 3,30,90 ]lHelp Menul _
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TEJASHome Stack - Deleting Cards <_3 _ 1. sof 1

DO NOT DELETE ANY CARDS FROM THIS STACK!

There are only two cards in this stack: the TEJASHome card and the TEJAS

Stackware Bibliography card.

The TEJASHome card provides your navigation 'home base.'

The TEJAS Stackware Bibliography card lists, for traceability and

accreditation, the software and documents used to write this stack system.

Both cards are important to TEJAS' overall working and are protected by a

HyperTalk script. This script will intercept the 'Delete Card' and 'Cut Card'

menu commands if issued, and will give you the message "Cannot delete or

cut TEJASHome cards!" with a warning tone.

Moral: Don't mess with TEJASHome!

TE,1A$ ,,,

_'_ _,_., o L3/30/,0 J IHelp Menu I'

TEJASHome Stack - Card Backgrounds 7.1.6loll

There are two different backgrounds in these stacks. By specific name:

TEJASHome.bg: background for the TEJASHome card. Different cards for

each technology. No primary information fields; thirteen visible card

buttons of different types, one visible shadow card field labeled "Owner."

Bibliography.bg: specialized, for the Bibliography Card only. Updated only

by the TEJAS Editor; lists software and references (handbooks, documents,

'how to' books, etc.) used in compiling the TEJAS stacks.

'FE3AS ,,,.,

I IIHelp MenuI'
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TEJASHome Stack - Information Fields <_3 7 1lo_l

THERE ARE NO INFORMATION FIELDS IN THIS STACK.

This is the only stack within TEJAS for which this is true because it is the

only stack whose purpose is purely navigation and acknowledgement,

not data transfer, analysis, or reference compilation.

I_EJAS ,,/

"-"-_:_vs.o[ 3/30/90 I [Help Henu] _ [ Befine]_ _ 11_

TEJASHome Stack - Buttons <_3 7.1oflZ8
II

Labeled icon buttons on the TEJASHome card represent each stack in

TEJAS. These same icon buttons are also found in the upper left corner of

every card in the stack they represent (see "NOTE', below). They therefore

help you to instantly identify a stack that you may have just entered.

The buttons use different icons to make them instantly recognizable:

diamonds for analysis stacks, cubes for primitives, etc. They are separated

into two sides of the card: Telerobotics on the left,EVA on the right. This is

an arbilTary arrangement.

The buttons have different functions within their stacks, but here they serve

only one purpose- to take you instantly to the firstcard of that stack.

is found ONLY on this TEJASHome
NOTE: the TEJAS Help button _Zp

card, nowhere else in TEJAS. TEJAS Help is accessed from the stacks via

the "TEJAS boot" button's pop-up menu (see Help section 6.2).

•rEJ,qs .,,

_,_VI.O [3/30/90 I tHelp Menul _ [aefine]__
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TEJAS Stackware Bibliography Card
NOTES TO THE READER: This particular card Is a bibliography of the software
and references (handbooks and documents) used in compiling the TEJAS stacks.
Disclaimers still appear in the "About TEJAS" card field on the TEJAS home
card, in the TEJAS User's Guide, and in other places where appropriate. But
this card is the main point of reference; if it's not listed here, we did not make
use of it in creating these stacks.

REFERENCES SOETVARE

1. "HyperCard User's Guide", (c) Apple 1. 'HyperCard' Version 1.2.2', (c) Apple
Computer, Inc., Cupertino, CA, 1988; used as Computer, Inc.; software used to
an introductory learning tool and reference construct TEJAS stack system

2. "HyperTalk Programmer's Quick Reference"
, by Lon Poole, Microsoft Press, Redmond, WA,
(c) 1988; used as an extensive reference,
especially with script commands; includes
updates to HyperTalk until HyperCard Version
1.2.2

2. '101 Scripts and Buttons for
HyperCard' Version 1.0, (c) 1988
Macropac International; software used to
)rovide certain visual effects, choice

popup menus, and certain
animated buttons

3. "Apple HyperCard Script Language Guide:
The HyperTalk Language", Addison-Wesley
Publishin, Inc., Menlo Park CA,

T oAs
_I-" VI.O /30/

3. 'Stack Cleaner Utilities for HyperCard'
, Version1.0, (c) 1988 by Softworks,
Inc.; used to clean

IDe,ine

TEJASHomeStack-StackwareBibliographyCard  z'9loft

The second (and last) card of the TEJASHome stack lists the software

(programs) and references (books, articles, etc.) used in the creation of

TEJAS Version 1.0. They are provided here for accountability. Their

appearance here should not be considered an endorsement; and this

software is not distributed for profit. By using the same software and

documents, you can create equally powerful HyperCard applications.

HyperCard itself (up to Version 1.2.5) has certain limitations that the

TEJAS Editor opted to accept in order benefit from HyperCard's wide

compatibility and availability. Among the limitations are a lack of color, a

single non-resizable window, a complete lack of pop-up menus, etc. Many

of these limitations have been surpassed by commercial HyperTalk

scriptwriters in programs such as the ones listed. TEJAS used certain

HyperTalk scripts and resources from these programs to 'push the

envelope' of HyperCard enough to get the job done. There are hundreds of

HyperTalk applications available that can provide such enhancements.

'E.)A5 _,/

_VI.O 13/30/90 [lHelpMenul _ lOefinel__ _I_
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Glossary of Terms Help Menu _ .enuloll

7.2 User Instructions

Background:
[] 7.2.1 General Information

[] 7.2.2 The User's Role

[] 7.2.3 Changing the Standard

[] 7.2.4 Adding Cards

[] 7.2.5 Deleting Cards

......................1u_p,e! 1.....................

'r'r-JAS ,,,t.

 v=o 13/3o/90II Help Henu I"

Stack-Specific Help:

[] 7.2.6 Card Backgrounds
[] 7.2.7 Information Fields

[] 7.2.8 Buttons

......................1O_lu,,!1"""""'_
[] 7.2.9 Contributions Card

'i"ST"U- T,O.S:
Click [] box to accesssection; II
Click arrovs to pagethrough Hel p stack; |
Click 'T-flag' to return to poi nt of origin. I

"J'el_ro6otics
lrerm. I

Definition: Source:

EXPLANATION CARD-

First card in the stack

SOURCE GOES HERE!

SOURCES can be: dictionary, text, paper, or report title; NASA (ARC, GSFC, HQ, JPL, JSC,
KSC, LaRC, MSFC, etc.) Internal; (other organization) Internal; name.

Definition: SouLrce:

I WHY FOUR DEFINITIONS?

Differing definit_ns exist between departments, centers, & engineers that need to be compared.

This stack, free to the entire telerobotics community, is the vehicle. If a single definition can be
agreed upon, it will come out eventually.

Definition: SOULrce:

REMEMBER: STRIVE TO EXCHANGE MEANINGS. BUT USE A SINGLE SOURCE!
IF A TERM OR DErlNITION ISN'T IN THE GLOSSARY. ADD IT!

JUST UNDERSTAND ONE ANOTHER - THAT'S VHAT COUNTS

Definition: Source:

i

<_3 l_lAssociatesl Oefine I _ _
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Glossary - General Information <_ 7.2.1loll @

An early TEJAS goal was to include a quick reference to help resolve often

confilicting telerobotics and EVA terminology. There are undefined terms

and terms with multiple definitions, even between similar-series 'standard'

documents (e.g. JSC-30000). This stack makes that conclusion very clear.

The TEJAS Version 1.0 Glossary of Terms incorporates nearly 1200 terms

relating to EVA, telerobotics, Space Station Freedom, the STS etc. These

form a glossary of our very large, multidisciplined environment. Common

terms - subtask, primitive, macro - are the most important. Communication

must be clear, without contant redefining. This stack helps that process.

This Glossary allows four definitions for each term, because differing

definitions exist between departments, centers, etc. that must be compared.

In this stack, they can be. If a single definition can be agreed upon by the

EVA and telerobotics communities, it will be eventually. If it can't, then at

least you will know what another Source meant by that term.

TEJA5 _.,,

13130190 JlXelpMenul [Define]_._

Glossary Stack - The User's Role <_ 7.2.2loll @

This stack is meant to provide a standardized reference for many analyses.

You can help to make this stack complete and accurate, by performing

three very important operations:

1. EXAMINE the Contributions Card (Help section 7.2.9) for key documents.

Glossaries have been compiled from the document listed. Other glossaries

from documents not listed should be added (see Help section 7.2.3).

BE CERTAIN to keep the original V1.0 Glossary stack as backup.

2. CHECK for missing terms by using the Define, Show, or Previous and

Next buttons (see Help section 7.2.8). If the exact term OR an associated

one is NOT there, add it (see Help section 7.2.4). Otherwise, just add the

Definition and your Source. Evolution is a reference's greatest asset. It will

take many compilations of the Glossary stack to get a 'complete' terms list.

3. ADD comments or suggestions in the User Notes field for any term.

'FE.1A$ ,,..,

 v,.o i a/a0 90JlllelpMenul _ I.e,inel 
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Glossary Stack - Changing the Standard 7.2.31ot'1 [_

This stack is really online reference. Definitions from published documents

should be compiled here. Ifyou are unsure as to a document's suitability to

inclusion in THIS Glossary, contact the TEJAS Editor.

You can add text in any empty stack information field, since none of the

fields are locked, but I|]i]l§[O]iil_:il:(:./-N§li'B[_iKal[e[_]_,l[*X@:lk_Jli[oilll[O)lll_lli[o]lt

_]AI_._:.]ii1_[_[_[_R_][_._*]l=la_:l_i_i_L_[_]+_._.1a_]l_c(_ Ifyou wish to add

a definition and all four Definition and Source fields are full,add a new

card for that term alter the original card (see Help section 7.2.4).

TEJAS will track all changes by updating the Date field and setting the

TEJAS Version field to "V1.0+'. Send your updated stack to the TEJAS

Editor. All new definitions, sources, and comments will be automatically

retrieved, reviewed, and compiled into the next Glossary version. No

definition will be added without a source. New sources MUST be listed on

the ConlTibutions Card (Help section 7.2.9) iftheir glossaries are compiled.

_.t.o [3/30/90 ]lHelpMenuJ _ [Definel_ _ _;_

Definition: Sotttce: Telerobotics Proiect Plan, pp. xvii-xix
A robot or telerobot's model (in computer memory) of the taskspace and task environment.
Created in the MCM and updated for most subsystems.

Definition: Sotu'¢e: Handbookof Industrial Robotics, Nof et al
A model of the robot's environment containing: geometric and physical descriptions of objects; J,_J
kinematic descriptions of linkages; descriptions of the robot system characteristics; and
explicit specification of the amount of uncertainty there is in model parameters. This is useful
in task-level programming.

Definition: So_t'ce: FTS Task Analqs|s I'lethodoloqq 4/14/89 GSFC MUT
The robotic system's best estimate and evaluation of the history, current state, and possible J,_J
future states of the world, including the states of the system being controlled. The world model
also includes a knowledge base stored in global memory where state variables, maps, lists of
objects and events, and attributes of objects and events are maintained.

Definition: Source:

 l,ssocJateslDefinel_
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Glossary Stack - Adding Cards 7.2.4loll

Before adding a new card, ensure a CLEAR NEED, i.e., check existing

terms to verify the term is NOT in the Glossary (perhaps listed differently).

Try using an associated define (see Help Section 6.2). To add a new term:

1. Go to any term card (background Glossary.bg).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out the Term, Definition and Source fields, with comments in the

User Notes field to explain why the term was suggested.

4. Either cut and paste the new card alphabetically by Term, or sort.

Sorting a stack this large can take some time (see comments on the 'Sort'

button, Help section 6.2), so cutting and pasting is faster in the Glossary.

The Glossary's overall objective is to create as complete a list of

telerobotics and EVA terms as possible, in all areas. All glossaries and

definitions from all applicable documents are welcome. Many terms and

definitions may be missing in this Version 1.0 release. PLEASE add them,

and make comments on the terms you see.

Nvt.e [3/30/90 JtHelpHenu r 10efineJ . 

Glossary Stack - Deleting Cards 7.2.5loll

DO NOT DELETE ANY CARDS FROM THIS STACK!

TEJAS will prevent you from deleting cards by intercepting the 'Delete

Card' message and giving you a "Cannot delete Glossary stack cards!"

message. But it won't stop you from cutting cards; if you forget to paste

them back in, they will be lost. So be careful when cutting and pasting.

The Glossary stack allows you to compare definitions, up to four at a time.

Look at the source of a particular definition. Publications were the primary

sources for technical terms, but everyday terms (common parlance) such as

primitive, procedure, macro, etc. are still evolving; most of their definitions

came from individuals. If you find a definition to be inaccurate, simply note

it in the User Notes field (see Help section 6.5), or contribute a definition of

your own in an empty definition field and list yourself as the source.

'FZJAS _,,

:_ _,_v-"-"1.o I 3/30/90 J [Help Menul
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Glossary Stack - Card Backgrounds <_ 7.2.6lof I

There are two different backgrounds in this stack. By specific name:

Glossary.bg - main background for the stack. Different cards for each term.

Incorporates primary information fields: one visible shadow field, four

visible scrolling background information fields, four corresponding visible

transparent background information fields, and one hidden shadow field

(User Notes).

Contributions.bg - specialized, for the Contributions Card only. Unlocked.

TEJAS ,,t

-::_v,.o [ 3/30/,0 J Leelp Henul _

Glossary Stack - Information Fields 7.2.71 of 3 [_

There are ten information fields common to the "Glossary.bg" background:

Term, Definition1-4, Source1-4, and lstTerm. The empty field Associated

Terms is used for searches. Field specifications are on the following cards.

If at any time, you disagree with the contents of a field,/lIO]lZ[O]lE_],_..I,_.[_a_y

Ill--Vdl-llllllll_iizo]lM[oI_:(-_om_laToi;la][+I_x_zol-111]tll Make general

comments in the User Notes hidden field, especially when you add new

terms on new cards. The TEJAS Version and Date fields will help you

remember where you've added definitions or left notes (Help section 7.2.3).

If you want your changes to be considered for compilation, please follow

the simple conventions (e.g., Terms capitalized, Sources with date, etc.).

All stacks returned to the TEJAS Editor will be compiled via scripts, after

each change has been reviewed. PLEASE use the User Notes: SAVE the

TEJAS Editor TIME by explaining why you added terms or definitions!

TE3AS ,,J

_._v,.o [3/30,,0 I[.eloHenu r lOerinel_._
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Glossary Stack - Information Fields

Field specifications:

<_ 7.2.72of3 [_

Term: unlocked, unlabeled shadow field at top right. Enter the term

EXACTLY as written in the source; capitalize all nouns and verbs.

Definitionl-Definition4: unlocked, labeled identical scrolling fields found

in center of card. Enter the term's definition(s), word for word as given in

the source(s). If you are compiling an entire glossary into the stack, be

certain all terms referenced in the definitions are compiled as well.

Source 1-Source 3: unlocked, unlabeled transparent fields at top right of

each Definition field. Enter the source, with document numbers (e.g.,

JSC-30000) and date of publication. Do not allow source to exceed field

limits; abbreviate as necessary. For fully compiled sources, enter full

reference and your name and date of entry on the Contributions Card (see

Help section 7.2.9).

•rgJA5 ,,,,

13,30,,0I t.elp HenuJ _ LDefineJ  

Glossary Stack - Information Fields <_ 7.2.73 of 3 (_

Field specifications cont'd:

lstTerm: locked, hidden transparent field located at bottom right within the

Term field. Used by the Glossary stack to store all single-word terms as

they are entered, for faster defining later using the Define button (see Help

section 6.2). Not to be shown, unlocked or altered.

Associated Terms: locked, hidden scrolling field located over the left half of

each card when visible. Used by the 'Associates' button (Help section 7.2.8)

as a choice field (locked, touch-sensitive field where items clicked are

selected) displaying all terms that contain a term you specify (the

associated terms). Always hidden unless your search is successful.

TL1AS _,,

l 3Is0/90i tHeipMenuJ IgefineJ__
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_ Telerobotics/EVAGlossary of. Ter_s

Definition: So_tfce:

Telerobot

TeleroboticsProiectPlan,pp.xvii-xix
The robotic effector mechanism of a telerobotic system.

Definition: Source: 0AST CSTI Teler0b0tics Pr0qram Plan - 4/89
A remote manipulator which can function either as a teleoperator or as a robot, and which can ,_
smoothly transition between the two modes. Necessarily a telerobot must be more complex than
either a teleoperator or a robot. The goal is that the extra cost and complexity of a telerobot
will be more than offset by increased robustness, capability, reliability, and safety. _,

Definition: Source: Space-Based I'lultifunctional End Effector Sqstems
A telerobot combines elements of teleoperators and robots. In a telerobotic system, a human ,_
operatpor controls some, or most, activities, but at least some operations are controlled
autonomously, as in a robotics system. As the sophistication of robotics technology increases,
telerobot systems are expected to evolve greater and greater autonomy. ,_

D.,efinition: Source:

2/4/90 I C IAssociatesl Oefinel

Glossary Stack - Buttons 7.1of32"8

The I Define I button is the optimum search tool for this stack. Since it is
common to all cards in all TEJAS stacks, its function and explicit
instructions for its use are explained in the Common Help cards (Help
section 6.2).

K>

There are two buttons in the "Glossary.bg" background that help access

terms in the Glossary stack and is NOT explained in Common Help:

"_ - The "ABC tabs" button at the top right allows you to skip throughthe Glossary letter by letter.This is particularly useful when

searching for a word or phrase letter by letter.To use it,position the cursor

over it,click and hold down. A pop-up menu will appear. Pull down the

mouse to the letter at which you wish to start searching and release. There

is one card for each letter of the alphabet, placed in this stack to use with

this button. On searches of this kind, using the "ABC tabs" button is faster

than scanning cards one at a time with the Next, Previous, or S how buttons.

_,_vLo 1313o190 ,IHelpMenul _ IOefinel_ _
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Glossary Stack - Buttons cont'd <_ 7.2. e2 or'3
I

iflssociates_ - This button, located just lelt of the Define button, extends your
capability to search for associated terms beyond the Define

script's function. Clicking on it produces an input box:

fpshoverocono cncTo find associated terms, type in the

root term and press the 'OK' button...
More-->

If you click on Cancel or on OK with

an empty input box, the input box

disappears and you are left on the

shovtr.contnn samecar',ouenteratermhecursor changes into the busy symbol

I teler°b°t (_ , and the search begins for all

C Cancel terms containing your requested term.

The search takes a few seconds.

BEWARE: These RAM-intensive searches can be SLOW for common terms.

"rT-.1AB _,t

1_ _,t.o 13/30/90 IIHelpHenul _ IBefinel_ _

Glossary Stack - Buttons cont'd

CANCEL

Primitive, Telerobotic (Specific)
Telerobot

Telerobot Testbed System

Telerobotic

Telerobotics

7.2.83 of 3 [_

iI
I(H
i •

If the search is successful in

finding terms containing your

search term, a hidden field called

'Associated Terms' will appear

(see Help section 7.2.7). For the

search term "telerobot," the entries

in this locked choice field are

shown at left. Field is not to scale.

At the same time, the following message appears and directs your next

action. Clear the message with OK,

Click on o term or on CANCEL to hide field, then click on the term you wish to

find in the Associated Terms field.

You will go immediately to that

card in the Glossary. To quit the search, click on the word CANCEL in the

field. Either way, the Associated Terms field will clear and hide again.

1'_ _',_vLo 13/30/90 i lHelplHenu I' [Definel_ _
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°L°.,,,Glossary of Terms Contributions
NOTES TO THE READER: If you contribute a term or definition to this Glossary
and list its source, that's great. Thank you. But If you contribute ALL the terms
in an existing glossary, or cross-correlate that source, that's even better, and
needs to be noted here, so we know at a glance what this glossary includes.
Enter the source name & date with appropriate notes on a numbered line at left
below, and your name & date of entry on the corresponding line, please.

COMPLETE SOURCES CHECKED/COMPILED

1. "Telerobotics Project Plan", JPL D-5692, Rev. A 9/30/
88; all terms/defs compiled

2. "Task Ranking for the Telerobot Demonstration", SRI
Project # 3528 7/88; all terms/defs compiled

3. "Handbook of Industrial Robotics", edited by Nof et al, J.
Wiley & Sons, Inc. 1985; all terms/defs compiled

4. "Technology Assessment for a Robotic Satellite Servicer
System", JSC-22970, NASA New Initiatives Office, May
1988; all terms/defs compiled

5. "Draft Final - Summary Report, Space Station Ops Task

CONTRIBUTOR & DATE

@
"-- 1. M. Drews Jan 89

2. M. Drews Jan 89

3. M. Drews Feb 89

4. M. Drews Mar 89

5. M. Drews Mar 89

6. M. Drews Apr 89

_], 7. M. Drews Apr 89

Glossary Stack - Contributions Card 7.2.9lot'I @
I

The LAST card of every reference stack is like this one. When compiled,

these cards form a bibliography of the TEJAS effort. The 'References'

scrolling field gives a detailed list of documents, notes, or other sources

that are also identified by abbreviations in the Source fields on the stack's

information cards. Each reference also contains a short note about how the

source was used. The corresponding numbered lines in the 'Contributor'

scrolling field list who contributed the information and when. This data

contributes to the TEJAS goal of "total traceability."

Please provide references for every source. The Glossary and Acronym

stacks can help standardize terminology, but only if sources for conflicting,

multiple definitions are traceable. Furthermore, with so many documents in

circulation, many so-called 'standards' coexist. It is important to rigorously

note when you have compiled a reference's glossary. Please read and

follow the card's instructions If there is a reference that you think is missing

but that you will NOT be compiling, let the TEJAS Editor know.

TEJA$ _,,

_1; _,_vl.o [3/30,90 IlHelpMenul < IDefinell__
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Section 7.3

User Instructions:
Acronym Stack
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Acronym Stack Help Menu

7.3 User Instructions

Background:

[] 7.3.1

[] 7.3.2

[] 7.3.3

[] 7.3.4

[] 7.3.5

General Information

The User's Role

Changing the Standard

Adding Cards

Deleting Cards

•.....................1ua_j._! 1.....................

Menulo1['1 [_
i

Stack-Specific Help:

[] 7.3.6 Card Backgrounds
[] 7.3.7 Information Fields

[] 7.3.8 Buttons

................•.....1u_p.,! 1_
[] 7.3.9 Contributions Card

"rZJAS _,,

_t _:_v,., I 3/3o/9o II Help Henu I<

INSTRUCTIONS: ' --_]

Click [] box to access section;
Click arrows to pagethrough Help stack;

Click 'T-flag' to return to poi nt of origi n.

I Define I _'_ _

Definition:

Defini t/on: Sout'ce:

Definition: Source:

Definition:

Definition:

SOURCES CAN BE: dictionary, text, paper, or report title;
NASA (ARC, GSFC, HQ, JPL, JSC, KSC, LaRC, MSFC, etc.)
Internal; (other organization) Internal; name.

WHY FIVE SLOTS FOR POSSIBLE DEFINITIONS?

Differing definitions exist within NASA and the EVA and
telerobotics community, and the list is growing all the time.
This stack, free to the entire telerobotics community, is the
vehicle to find the definition that helps YOU understand
something you're reading. In scanning this stack, there will
sometimes be up to five different definitions for an acronym
from a single source. It is important to see them side by side.

TUAS
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Acronym Stack - General Information <_ 7.3.1loll

The Acronyms and Abbreviations Dictionary incorporates over 800 cards

compiled from many different NASA, universib/, and indusl_ sources

involved in EVA and telerobotics operations and research. These are listed

on the last card in the stack, the Conl_ibutions card.

Many acronyms and abbreviations are stillmissing in the Version 1.0 stack.

As with the Glossary, you can add new acronyms on another card or new

definitions on an existing card, then send the TEJAS Editor a copy of the

stack in order to have your changes compiled with others. Be sure to

include a source when you do.

There are five definitions here because acronyms are often used for quite

different things (look up MMU ifyou don't believe it).The Acronyms and

Glossary stacks form an "armchair reference" for any other HyperCard

stacks in telerobotics. The fastest way to access definitions is by using the

[Define i button (see Help section 6.2).

TT-JA5 _,_

:l_ _vLo [ 3,30,90 ] [Help Menu I' [Definei_._ m

Acronym Stack - The User's Role

This stack is meant to provide a standardized reference for many analyses.

You can help to make this stack complete and accurate, by performing

three very important operations:

1. EXAMINE the Contributions Card (Help section 7.3.9) for key documents.

Acronym lists have been compiled from the document listed. Other

acronyms from documents not listed should be added (see Help section

7.3.3). BE CERTAIN to keep the original V1.0 Glossary stack as backup.

2. CHECK for compiled acronyms using the Define, Show, or Previous and

Next buttons (Help section 6.2). If the exact acronym is NOT there, add it

(see 'Adding Cards', section 7.3.4). Otherwise, just add your new Definition

and your Source. Evolution is a reference's greatest asset. It will take many

compilations of the Acronym stack to get a 'complete' list.

3. ADD comments or suggestions in the User Notes field for any term.
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Acronym SLack - Changing the Standard ,_ 7.3.3lof'l _;_

This stack is really an online reference. Definitions from published

documents should be compiled here. If you are unsure whether a document

is suitable for Inclusion in THIS Acronym list, contact the TEJAS Editor.

Changes in any stack information field are possible, since none of the

fields are locked, but DO NOT make ANY changes to existing Information,

nor use filled fields to store new definitions and sources. If you wish to add

a definition, and all five Definition and Source fields are full for an acronym,

add a new card for that acronym or abbreviation after the original one.

TEJAS will track all changes by updating the Date field, and setting the

TEJAS Version field to "V1.0+". Send the updated stack to the TEJAS

Editor. All new definitions, sources and comments will be automatically

retrieved, read, and compiled into the next Acronym version. No definition

will be added without a source. New sources MUST be listed on the

Contributions Card (Help section 7.3.9) if their acronym lists are compiled.

TL1AS ,,._

:1_ _,_vLo J3/30/90 J JHelp Menu J" JDefineJ__ ]]i]_

Tel_robotics/EPA ,AcronHms and_ .qbbrevi_tions _1

Acronym: JP M C j

Definition: Source: [Space Station J

JPermanently Manned Capability

Definition: Source:JSSP 30000 Sec. 3, Rev. G/Sec. 5, Rev. C

JPermanently Manned Capability

Definition: 5ource:JSSP 30263, Rev. B

JPower Management Controller

Definition: Source:JFTS Design Criteria Doc, MMI #87900000005 9/26/89 J

JPermanently Manned Configuration J

Definition: Source: J J

I I

Tz3As

_v,.o [2/4/90 I (_ _ Ji)efineJ_
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Acronym SLack - Adding Cards <_ 7.3.4loll _>

Before adding a new card, ensure a CLEAR NEED, i.e., check existing

terms to verify that the acronym/abbreviation is NOT in the Dictionary stack.

To add a new acronym/abbreviation:

1. Go to any acronym card (background Acronym.bg).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out the Acronym, Definition and Source fields, with comments in the

User Notes field to explain why the term was suggested.

4. Either.cut and paste the new card alphabetically by Acronym, or sort.

Sorting this large a stack can take some time (see comments on the 'Sort'

button, Help section 6.2), so cutting and pasting is faster in this Dictionary.

The Acronym stack's overall objective is to create as complete a list of

telerobotics and EVA acronyms as possible, in all areas. All acronym and

abbreviations lists from all applicable documents are welcome. Many

acronyms may be missing in this Version 1.0 release. PLEASE add them,

and make comments on the acronyms you see.

Acronym Stack - Deleting Cards

DO NOT DELETE ANY CARDS FROM THIS STACK!

<_ 7.3.5loll @

TEJAS will prevent you from deleting cards by intercepting the 'Delete

Card' message and giving you a "Cannot delete Acronym stack cards£ °

message. But it won't stop you from cutting cards; if you forget to paste

them back in, they will be lost. So be careful when cutting and pasting.

The Acronym stack allows you to compare definitions for the same acronym

or abbreviation, up to five at a time. Look at the source of a particular

definition. Publications were the primary sources in almost all cases, but

new acronyms (e.g. TEJAS) and locally known acronyms are still evolving;

most of their definitions came from individuals. If you find a definition to be

inaccurate, simply note it in the User Notes field (see Help section 6.5), or

contribute a definition of your own in an empty definition field, and list

yourself as the source.

TIJA$ ,,,

_',_VI.0 L 3/30/90 J]Xelp Menul _
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Acronym Stack - Card Backgrounds <_ 7.3.6tortE_

There are two different backgrounds in this stack. By specific name:

Acronym.bg - main background for the stack. Different cards for each

acronym or abbreviation. Incorporates primary information fields: one
visible shadow field, five visible rectangle background information fields,

five corresponding visible rectangle background information fields, and
one hidden shadow field (User Notes).

Contributions.bg - specialized, for the Contributions Card only. Unlocked.

•rzjA5 -.v

_'_ _,_v,.o I 3,30,90 JlHelp Henul _ I"e"nell  

Acronym Stack - Information Fields 7.3.7lot"2

There are eleven information fields common to the "Acronym.bg"

background: Acronym, Definition1-5, and Source1-5. Field specifications

are on the following cards.

It at any time, you disagree with the contents of a field, I|ZO]l_[e]lE,],Y.],,e[caLs

lqj'._'qh,-JlW_IlmIlIll_",q,z, tlill[,zmx:zom:ua[om.au[,z.xmol+11O]+Im Make general
comments in the User Notes hidden field, especially when you add new

acronyms on new cards. The TEJAS Version and Date fields will help you

remember where you've added definitions or left notes (Help section "/.3.3).

If you want your changes to be considered for compilation, please follow

the simple conventions (e.g., acronyms capitalized, sources with date, etc.).

All stacks returned to the TEJAS Editor will be compiled via scripts, after

each change has been reviewed. PLEAS E use the User Notes: SAVE the

TEJAS Editor TIME by explaining why you added acronyms or definitions!

'_'Z.1A9 ..,s

_:_.t.o 13,30,90 JlHeipMenur IOefinel__

80



Acronym Stack - Information Fields

Field specifications:

<_ 7.3.72 of 2 [_

Acronym: unlocked, unlabeled shadow field at top right. Enter the acronym

or abbreviation EXACTLY as written in the source.

Definitionl-Definition5: unlocked, labeled identical scrolling fields at

center, one above the other. Enter the acronym's definition, word for word

as given in the source. If you are compiling a complete acronyms list into

this stack, be certain all compounded acronyms are compiled as well.

Source 1-Source3: unlocked, unlabeled rectangle fields at top right of

each Definition field. Enter the source, with document numbers (e.g.,

JSC-30000) and date of publication. Don't let the source exceed field limits;

abbreviate as necessary. For fully compiled sources, enter full reference

and your name and date of entry on the Contributions card (see Help

section 7.3.9).

[3,30,,0 JlXelpMenul IOefinel 

Acronym Stack - Buttons

All buttons in the "Acronym.bg" background are common buttons.

There are no stack-specific buttons.

The I Define J button is the optimum search tool for this stack. Since it is

common to all cards in all TEJAS stacks, its function and explicit

inslTuctions for its use are explained in the Common Help cards (Help

section 6.2).

_',_vt.o I 3/30/90 J lHelp HenuJ _
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nyms, revla :ions ;ontr ions
NOTES TO THE READER: If you contribute a term or definition to this
Dictionary and list its source, that's great. Thank you. But If you contribute
ALL of the terms In an existing acronym list, or cross-correlate that source,
that's even better, and needs to be noted here, so we know st a glance what this
dictionary Includes. Enter the source name & date with appropriate notes on a
numbered line at left below, and your name & date of entry on the
corresponding line, please.

COMPLETE SOURCES CHECKED/COMPILED

1. "Telerobotics Project Plan', JPL D-5692, Rev. A 9/30/ 1. M. Drews Jan 89
88; all acronyms/abbreviations compiled

2. "Task Ranking for the Telerobot Demonstration', SRI
Project # 3528 7/88; all acronyms/abbreviations compiled

CONTRIBUTOR & DATE

2. M. Drews Jan 89

3. M. Drews Feb 89

3. "Handbook of Industrial Robotics', edited by Nof et al, J.
Wiley & Sons, Inc. 1985; all acronyms/defs compiled

4..Technology Assessment for a Robotic Satellite Servicer
System', JSC-22970, NASA New Initiatives Office, May
1988; all acronyms/abbreviations compiled

5. "Draft Final - Report, Space Station Ops Task

2/4/90 I lZZEndI

4. M. Drews Mar 89

5. M. Drews Mar 89

6. M. Drews Mar 89

7. M. Drews Apr 89

IDefine I_ i

Acronym Stack - Contributions Card 7.3.9loll

The LAST card of every reference stack is like this one. When compiled,

these cards form a bibliography of the TEJAS effort. The 'References'

scrolling field gives a detailed list of documents, notes, or other sources

that are also identified by abbreviations in the Source fields on the stack's

Information cards. Each reference also contains a short note about how the

source was used. The corresponding numbered lines in the 'Contributor'

scrolling field list who contributed the information and when. This data

contibutes to the TEJAS goal of "total traceability."

Please provide references for every source. The Glossary and Acronym

stacks can help standardize terminology, but only if sources for conflicting,

multiple definitions are traceable. Furthermore, with so many documents in

circulation, many so-called 'standards' coexist. It is important to rigorously

note when you have compiled a reference's glossary. Please read and

follow the card's instructions. If there is a reference that you think should

be added but that you will NOT be compiling, let the TEJAS Editor know.

_Z3AS '-,

i 3,30,90 ilXe,pMenu] IDefinel_ _
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Section 7.4

User Instructions:
EVAPrimitives Stack
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Menu
EVAPrimitives Help Menu <_ t of t

7.4 User Instructions

Background:
D 7.4.1 General Information

[] 7.4.2 The User's Role

[] 7.4.3 Changing the Standard

[] 7.4.4 Adding Cards

[] 7.4.5 Deleting Cards

•............•........1u,_v=! 1.....................
Generic Task Primitives:

[] 7.4.6

[] 7.4.7

[] 7.4.8

[] 7.4.9

Definition

Development

Conclusions

Building Specific from

Generic Primitives

%11

J 3130190 I JHelp MenuJ _

Stack-Specific Help:

[] 7,4.10 Card Backgrounds

[] 7.4.11 Information Fields

[]7.4.12 Buttons

......................1u,_p=: 1.....................
[] 7.4.13 Relating EVA and

Telerobot Primitives

[] 7.4.14 Parsing Scheme Card
[] 7.4.15 Menu Builder Card

[] 7.4.16 Contributions Card

INSTRUCTIONS:

Click !"1 box to access section;
Click arrows to page through Help stack;
Click 'T-flag' to return to point of origin.

[Define I__

EVA Primitives

Syntax Source

Definition, Notes etc. i History
This fieldisavailable to the researcher to

writethe finaldefinitionof the primitiveas

they undePsl:and it.The interimdefinition(i

and any commen_ received on it)should

go inthe Historyfield,accessible by

pressing the 'History'button above,

m

@
Like Verbs:

[]

TZ3As [[_1,_ _,A_L,,,-o13/3o,9ol

This space is left blank to

allow display of other, related

information stored in hidden

fields, e.g. graphics, text, etc.

The History field is one such.

Data on specific tools, objects

(such as connectors, bolts etc.)

and specifications (torques,

temps, pressures etc.) can be

displayed by means of a new

button if desired.

E_ [Find Verbi[ Define I__[ _
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EVAPrimitives Stack - General Information 7.4.1loll

The EVAPrimitives stack serves as repositories for a final set of generic

task primitives for crew extravehicular activity. Each card has one primitive

verb, a definition, a syntax, like (similar) verbs (NOT synonyms; see Help

section 7.4.11), an antonym, and a field showing that primitive's evolution.

With relational hypermedia, you can add new or improved fields, or

graphics, animation, and sound, if necessary, to completely convey the

idea. Any card copied into any other stack would automatically include
these functions.

The EVAPrimitives and TelePrimitives stacks are intended as master lists of

GENERIC primitives for the nationwide EVA and telerobotics task analysis

communities. TEJAS also accesses them during task analysis via a menu

(see 'Task Analysis in TEJAS,' Help section 8.1.6). From these generic

primitive 'roots,' SPECIFIC primitives evolve by specifying the arguments

according to that specific task, leaving the master lists intact.

'FEJA_ ,,,

_;_ _,_v,o I 3/30/,0 I[He,p HenuJ_ LoenneJ__

EVAPrimitives Stack - The User's Role <_ 7.4.2loll

This stack is meant to provide a standardized reference for many analyses.

There are dozens of primitives involved in EVA and telerobotic activities.

Scripting on-orbit tasks requires specific primitives derived from these lists

(see Help section 7.4.9). Relating telerobotics to crew-EVA is possible

through the use of these primitives stacks, but it requires VALID reference

data. All users benefit from a standardized set. Please help make this stack

complete and accurate by performing three very important operations:

1. CHECK for missing primitives (especially EVA verbs already in use),

then add them (see 'Adding Cards,' Help section 7.4.4). Version 1.0 of

this stack will not be a complete list.

2. EXAMINE all the information fields. Make changes if necessary (see

'Changing the Standard,' Help section 7.4.3), but BE CERTAIN to

keep the original Version 1.0 as a backup.

3. ADD comments or suggestions in the User Notes field for each primitive

already in the stack.

TEJa$ ,,,,

1_ _,_vt.o 13130190 J[ilelp Henul _ [I)efineJ__ [l_
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EVAPrirnitives Stack - Changing the Standard <_ 7.4.3lof'l [_

You can make changes in any stack information field, since none of the

fields are locked. There are different mechanisms for entering data (see the

'Information Fields' Help cards in this section).

Make changes if you do not agree with the data on a particular primitive,

but BE CERTAIN to justify those changes in the User Notes field AND to

update the Source field for traceability.

TEJAS will track all changes by updating the Date field, and setting the

TEJAS Version field to "V1.0+". When you feel you have compiled sufficient

changes, send the updated stack to the TEJAS Editor. All changes and

comments will be automatically retrieved and reviewed for incorporation

into the next version of this stack. Remember that any time you change this

reference stack data, it is no longer the Version 1.0 release but a

modification of it (hence the "+"). Keep your original Version 1.0 stacks

safely archived.

'FEJAS -,,

_,_vt.o I 3/30/90 I tee,p Henu] _ lOefineJ[__ _li

EVAPrimitives Stack - Adding Cards <_ 7.4.4loll [_

Before adding a new card, ensure a CLEAR NEED, i.e., check that the

concept is not already covered by an existing primitive in the stack.

To add the new verb primitive:

1. Go to the Explanation card (first card in the stack).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out ALL the information fields, with comments in the User Notes field

to explain why the primitive was suggested.

4. Select 'Card Info...' from the Objects menu. Type the verb as the card

name. This ensures that the new verb will appear on the primitives menu.

5. Either cut and paste the new card alphabetically by verb, or sort.

NOTE: New verbs will not appear in the EVAPrimitives verb menus until the

Menu Builder card's 'Rebuild' button has been activated (see explanation

of the Menu Builder Card, Help section 7.4.15).

'FEJA5 _,,

L3,3o,,oJ[ttelpHenu, _ [I]el'ine]  

86



EVAPrimitives Stack - Deleting Cards

DO NOT DELETE ANY CARDS FROM THIS STACK!

<_ 7.4.5loll @

Any primitive you find objectionable may not be so to others; compromise

was necessary to reach the current stack and will continue to be necessary

to evolve a truly complete, integrated primitives set for the EVA community.

Primitives that are defined as "deleted" are in fact still archived on cards in

the stacks. They have only been omitted from the integrated set of

EVAPrimitives; their History fields reflect why (see Help section 7.4.11).

TEJAS will prevent you from deleting any primitives. Instead, state your

reasons for deletion in the User Notes, along with any other comments.

Remember that the primitives lists are like a spiderweb; everything is

connected to something else. THINK IT THROUGH. What would deleting

this verb do to the complete set? Could the definition just be changed?

How does this affect relating EVAPrimitives to TelePrimitives?

'FE.1A5 .,.,,

_,_.,.o [ 3,30/90 J LHelp Menul _ [DefineJ_ _

Task Primitives - Definition 7.4.6loll @

Two kinds of primitives exist: generic and specific. Their definitions are:

Primitive, Generic: The smallest descriptive task component for a

crewmember or telerobot work system performing work, involving a subject

(crew, system, or subsystem), an action VERB, and undefined arguments in

a consistent syntax. Example Verbs: GRASP, TRANSLATE, ATTACH,

VERIFY, etc.

Primitive, Specific: The smallest descriptive task component for a

crewmember or telerobot work system performing work, involving a subject

(EV1, EV2, or a telerobot work system or subsystem), an action VERB, the

object of that action, and external factors, all defined as specific arguments

connected by prepositions, and evolved (in the TEJAS stack system) from

generic primitives. Examples: FTS GRASP wrench; EV2 TRANSLATE to

MMU; EV1 ATTACH tether to slidewire; IV1 VERIFY RMS clear of

obstructions, etc.

T]EaA_ ,,.,.

_,_v,.o L3/30/90JlHelpMenul _ [Define]__ _I
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Task Primitives - Development v 4.lof2 [_

The steps in the development of this Version 1.0 release are illustrated on

the next card and detailed below. Follow the process bars (.:_-._: and

............-) to see the development. Development steps were:

• Generic task primitives included in this EVAPrimitives stack firstcompiled

from an initialset of published documents (firstboxed list)

- Review release of EVAPrimitives and TelePrimitives stacks to members of

the EVA and Telerobotics communities (first__ and li_ cubes)

- Comments received from the primitives reviewers (feedback loop C_>)

- Review and resolution of all comments to the review stacks. Primitives

cards modified; all comments and final notes archived in History field.

A A

- TEJAS Version 1.0 primitives stacks released (second _ and cubes)

TY-JA5 ,,,

,'-,_vt.o [3/30/90 J[RelpHenuJ _ [gefineJ_._

Task Primitives - Development v" 4.72 o[2

_ ...... W .............................................................................................................................. ;'; ........ :::
:::. Task Ranking for the Telerobot Demonstration, :::::::::::::::::::::::::.......:::=::::::......:::::::............::::::=........:
IiiJPL/SRI Report 1988: preliminary telerobot !!!......................iii ....................................................!ii

i!iprimitives (Teleprimitives) & EVA primitives lists iii -ii_- -[ii.
iii J- iii TelePrimitives EVAPrimitilrez

iii" "Advanced Robotics f_r In-Space Vehicle iii (_eneric) (generic)

iilProcessing" (Interim), J.H. Smith et al JPL, 5/89: i!i rev,iew]releese ]review]relesse

iiiexpanded teleprimitlves & EVAprlmitlvesIists_..::: !!! @ _
iii. "Flight Telerobotic Servicer Task Analysis ii! iii
iiiMethodology", GSFC MUT 4/89: expanded iii _ !ii
... --- -_

iilteleprimitives list iii _ __ _ ""
loop _!!

i" "Telerobotic Application to EVA Activities", MDAC i!i / }ii

11!10/88: teleprimitives, EVAprimitlves, written links--__.::..-/ iii
/ TeleP]rzmltivez

• Comments from EVA and telerobotlcs communities (ge,_e]ric)
on TelePrlmltlves & EVAPrimltives review lists VI.0 ]release
: _:: : : :::::::: ....................

• J.H. Smith "ARISVP": specific teleprlmltlves

derived from TEJAS pre-release list

• "Vehicle Processing Operations Data Collection Set
(VPOD) " CTA Inc. & LaRC 1989: specific
teleprimitives derived from TEJAS pre-release list

-;_:.

£VAP]rimitives

(generic)
VI. 0 ]release

TeleP]rimitives EVAP]riaLitives

@ (specific) _
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_@ EVA Primitives Task:

I II
I MATE

Definition, Notes etc.

To joinorfitassociatedparts(objectA to

objectB);e.g.,attachVelcrointerface,

Source

_1_TOTAL EVA

lAdy• Robotics for Veh• Proc. (Interim) JPL 5/89

plug inpower umbilical•ConditionI type
of connection or mating (e.g., quick iiiii
con nect, captive pin, threaded interfac_ .... _: ...........................................
etc.); condition 2: one-handed, two- Copy of primitive card 'MATE'

!Syntax as released for review wjt_
original definition.

i. lllllllllllllllllllllIllllIllllllllllll#lllllll_

(crew) MATE (condition I) (condition 2) (object A) [object B]

Find Verb)

TE.Tb_I_ 16/20/89 I E_ (Define) __ <_

Syntax Source Adv. Robotics for Veh. Proc. (Interim) JPL 5/89

I(crew) MATE (condition) (obiect_A / to
Definition, Notes etc. iili_,di, i

To joinorfitcomplimentaryparts(object 'i_
i

A toobjectB);e.g.,'MATE power
umbilical'.Condition:type ofconnection
or mating (e.g.,quickconnect,captivepin,
threadedinterface,etc.).

Like Verbs:

INSTALL ]_SECURE

E
Antonym
DEMATE

(object_B)

ORIGINAL DEFINITION (from Source): "i_
To join or fit associated parts (object A to
object B); e.g., attach Velcro interface, _.........:...-::

plug in power umbilical. Condition 1" type _i
of connection or mating (e.g., quick
connect, captive pin, threaded interface,

etc.); condition 2: one-handed, two- '0"i

ii!11 iii iiiiii!!!1111Illllllllllllll llllllllll

Copy of primitive card 'MATE'
from Version 1.0 release wi_

original definition archived

in tale History field (shown).
lllll IIIIII llllllllllllllI IIIIIIII IIIIII IIIIII

 v,.o 13,3o,9ol <_3 I_ IFind UerbllOefineI__l _
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Task Primitives - Conclusions _ 7.4. s1 o1['3 [_

- The basic steps of task analysis methodologies (TAMs) are similar

between EVA and Telerobotics, up to the outline (see below):

1. Name the task.

2. Divide the task into subtasks; this can take several iterations.

In TEJAS, all subtasks are considered to be "tasks."

3. Write a prose description of the task.

4. State the assumptions of the task',about task sequencing, lighting,

environment, geometry, objects to be handled, tools used, etc.

5. State the open issues - things not decided or known.

6. Develop an outline (no set format) of the steps in the task.

7. Build the detailed task script of_,z=Z_li[4,]li,,ItilL'l_,_L

8. Perform detailed analysis on this task script and attendant data.

At step 8, the approaches appear to diverge. The number and name of

hierarchical levels in their detailed analysis varies by TAM.

_t _v,.o 13/30/90]lHelpMenu] _ [Definel_ _

Task Primitives - Conclusions <_] _ 4. s2 o1_3

• Generic primitives have generic arguments. Specific primitives are

derived from generic primitives by specifying their generic arguments (see

Help section 7.4.9). Generic primitives are therefore a finiteset of roots;

specific primitives change according to each task and are a potentially

unlimited set. _-->_

• Verb-based syntaxes for standardizing and relating generic primitives

must be part of any compilation, to help automate the generic-to-specific

step. Generic syntaxes will evolve into a standard form only through actual

use in task analyses.

- Primitives are universal objects of task analysis, with their level set in

each particular methodology. Primitives should be standardized, not the

TAMs. With standardized generic primitives, all TAMs may be reconciled on

an equal basis.

T*JAS
:_ -"; 1.0

%1/

[ 3/30/90 I [Help Menul _ [ Define ] _ ._



Task Primitives - Conclusions 7.4.83 of 3

• Generic EVA primitives are far more complex, but less numerous, than

telerobot primitives, because a human can sense and identify, move etc.

To accomplish a single EVA step, a telerobot must execute a greater

number of preliminary steps, either sequentially or in parallel (depending

on the microprocessor technology used). As an example, consider:

EV1 HANDOFF portable foot restraint to EV2
This specific

EVA primitive...

FTS ACQUIRE EV2
FTS LOCATE EV2 ...may equate to this set

of specific telerobot
FTS MOVE portable foot restraint to EV2 primitives.

FTS VERIFY EV2 has grasped portable foot restraint

FTS UNGRASP portable foot restraint

• Relationships between EVA and telerobotics are through_

not generic primitives. These links are therefore task-dependent.

_]E.1A_ ,,,,

_,_vto [3/30/90 IIHelpHenu] _ [gefinel_ _ 1]_

_'---" ,.................... ________________

_l__ _ ...... _ "" .....

EVA Primitives ]l ! iON,TOR I
Syntax Source "Telerobotic Application to EVA" MDAC 10/88

(crew) MONITOR (object_A/activit,

Definition, Notes etc. •

To attentatively watch a dynamic system
or process in order to detect a change in

state or condition, either appropriate or
unexpected.

Like Verbs:
INSPECT

Antonuln

none [7

i

!:_:_:!

ORIGINAL DEFINITION (from Source):
To detect a change in state or condition

of a system (syn: observe, watch, check
status)

JPL: Drop synonyms! This primitive and
OBSERVE are very close but not exactly

,llllllll.,'lli.r.,'i.rl.'lil/ll/I/ll/ll/I/ll///I////l,

The EVAPrimitives and

TelePrimitives stacks are

two powerful, community-

compiled references.
iii!11111111 ill_illlllllllliII ItlllllllIlllllll ,

l

.......

iiiii

0

TEJAS I I ¢ [_ I Find gerbllDefinel__ i_
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Building Specific From Generic Primitives <_ 7.4.9I Of 2

Specific primitives are built by specifying the generic arguments of a

generic primitive syntax to fit the circumstances of a particular task. The

specific primitives list approximates the outline for that task (see 'Task

Analysis in TEJAS,' Help section 8.1.6).

EVA

Task Summary For a specific step in the task outline...|

• Prepare workstation for hydrazine refueling I

• Verify that the OMV is stabilized and ready for refueling ÷
• Couple hydrazine filler line to OMV hydrazine interface panel

EVA

Task Primitives ...retrieve the generic primitive for that action...
(Generic)

(crew) COUPLE (object_A) to (object_B) [with (tool)]

TEXAS _,,

_vl.o 13,3o,goI lXelpMenuI_ I"e'inel :7 

Building Specific From Generic Primitives 7.4.92o1['2

_(crew) COUPLE (object_A) to (object_B)[with (Ill)

hydrazine multipurpose too __g
hydrazine right angle clipper

hydrazine safety wire clipper eneric

hydrazine spanner wrench "_ argument using items
. _ I from a reconfigurable

DeleteAddhydrazine---I temltemt°°l support Drace _ _by hand)...

,i

(crew) COUPLE (object_A) to (object_B) with hydrazine spanner wrench

...and a/_er limited repetition...

EVI COUPLE filler line to OMV hydrazine port with hydrazine spanner wrench

EVA _ ...aspecific primitive, built precisely for that taskTask Primitives from the generic syntax, may be archived.
(Specific)

TEJAS

_;_ _,_v,.o I 3/3o/,0 I IHelpMenui" I"e i.el  
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EVAPrimitives Stack - Card Backgrounds <_ 7.4. zozo(l [ >

There are four different backgrounds in this stack. By specific name:

EVAPrimitives.bg - main background for this stack. Different cards for each

verb primitive. Incorporates primary information fields: eight visible

background fields of different types, two hidden scrolling fields.

EVAPrimsParsing.bg - specialized, for the Syntax Parsing card only.

Unlocked, but a reference for all information cards in the stack. Changes

are best made via the User Notes comments field (Help section 6.5).

EVAPrimsMenu.bg - specialized, for the Menu Builder Card only. Unlocked,

but a reference for all information cards in the stack. Changes are best

made via the User Notes comments field (Help section 6.5).

Contributions.bg - specialized, for the Contributions Card only. Unlocked.

'FE_A5 ,,,,,

_:_vx.o [ 3/3o/9o ]lHelp Henul <

EVA Primitives

__"" !!!!!!_h_r I_

..... i p0,,; T--N
Sgntax Source "Telerobotic Application to EVA" MDAC 10/88

Definition, Notes etc.

DELETED

Like Verbs:

[]

TZ3AS"'-" vz.o 13/30/90]

REAUX: ok ','L

I_

KLAUS: Change POINT to 'ALIGN' Ilii

Version 1.0 FINAL NOTES: deleted as

redundant to (and not as precise as) ,-
ALIGN, as defined above. :.r

i .... .....
showing archived decision H

that justifies its omission

.... from ).he..!nte.grated set. ....

<:_ I_ IFind UerbllOefinel__( _
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EVAPrimitives Stack - Information Fields _:1 vi 4.11of 4 C_

There are seven information fields common to the 'EVAPrimitives.bg'

background: Verb, Def/Notes, Syntax, Like Verbs, Antonym, Source, History.

Field specifications are on the following cards.

If at any time, you disagree with the contents of an unlocked field, you may

change it. You can change the Definition, generic Syntax, Like Verbs and

Antonym if you wish, but remember that the like verbs and antonym form a

kind of thesaurus; do not change them without careful consideration.

Leave locked fields and the History field alone. Make general comments in

the User Notes field, either as a reminder to yourself or to communicate

with the TEJAS Editor.

If you want your changes to be considered for compilation, please follow

the simple conventions (e.g., verbs capitalized, generic syntax arguments

in parentheses, etc.) detailed in the field specifications cards that follow.

I"EJAS ,,,,

_,_v,.o 13/30/90 I[Help Menu] _ Iaerinel_ _

EVAPrimitives Stack - Information Fields

Field specifications:

<_ 7i4"11of 4 [_

Verb: unlocked, unlabeled shadow field at top right. Contains one- or two-

word primitive verb. One-word verbs are desirable; two-word verbs

(verb plus adverb or article) are used only to differentiate between different

primitives with identical verbs. First word of verb is all capital letters.

Def/Notes: unlocked, labeled scrolling field at middle left. Contains

definition and notes about the verb primitive, as compiled from the original

definition and changes made during the review process.

Syntax: unlocked, labeled rectangle field across top of card. Contains the

suggested generic syntax for the primitive with generic arguments (in

parentheses) connected by prepositions (see 'Parsing Scheme Card,' Help

section 7.4.14). Both format and content can be changed; submit suggested

changes to the TEJAS Editor.

_ZJA8 _,,

_._,,.0 I 3/30/90 JlltelpHenuJ _ II)efinel_ _
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EVAPrimitives Stack - Information Fields <_1734.zzof 4

Field specifications cont'd:

Like Verbs: unlocked, labeled rectangle field at lower left. Contains list of

verbs with similar connotations to the present verb. Like Verbs ARE NOT

SYNONYMS! Synonymous verbs would be redundant; however, Like Verbs

are distinct, in definition and use (example: INSPECT has like verbs

MONITOR, TEST and VERIFY). Pressing on the square button opposite a

like verb takes you to that card.

Antonym: unlocked, labeled rectangle field beneath the Like Verbs field.

Logically, only one antonym may (and should) exist, since there are no

synonyms, only like verbs. Pressing on the square button opposite the verb

antonym takes you to that card. If none of the primitive verbs in the stack

applies as an antonym, the field will be blank. If there logically is no

antonym, the field will say 'none'.

T'zJA3 ,.,..

_'_ _,_v"-",.0 [ 3/30/90 I tHelp Henu[ _ [ DefineJ _ ._ p_

EVAPrimitives Stack - Information Fields

Field specifications cont'd-

_7.4.114 or'4 [_

Source: unlocked, labeled transparent field at upper right. Contains an
abbreviated reference to the document or notes where the verb first came

to the attention of the TEJAS project. For more definitive titles, see the

Contributions Card (last card in the stack).

History: unlocked, labeled, hidden scrolling field at middle right, alongside

Def/Notes. Contains "ORIGINAL DEFINITION (from Source):" for the verb

primitive, notes, redlines, etc. received (with sender's name or initials)

during the review process, and "Version 1.0 FINAL NOTES:" that tell how

final definition evolved. Used for traceability; normally not printed. Visibility

of this field is set via the History button (see Help section 7.4.12).

_¢JaS ,,,,,

_1; _:_v,.o I 3/30/90 JIHelp Henu I
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EVAPrimitives Stack - Buttons 4.of 4

There are four buttons in the "EVAPrimitives.bg" background that access

information about each verb primitive, or a related one. They are

[] - the square buttons are used to access Like Verbs and the Antonym for

each verb. Click on these to navigate to the verb closest to each button.

Historg J- the History field is hidden, to provide a space on the right side

of each card for other information (graphic, video, or other text fields, for

instance). Clicking on this button highlights it and shows the field; clicking

again hides the field and turns the highlighting oR.

[ Find Verb J- to find a particular verb primitive, click here. A dialog box will

ask "Find what Verb?'. Type it in (capitalization not required) and click OK

(or press return). If not found, a message will tell you so. Try again - you

may have misspelled it. Using this button is faster than scanning cards one

at a time with the Next, Previous, or Show buttons.

TEJAS _,,

_',_vt.o 13/30/90 I IHelpMenul _ IgefineJ_l_

EVAPrimitives Stack - Buttons <_ 724.12of 4 [_

'-the "EVAPrimiUves block" button at the upper leltcorner of theEVAPrimiUves cards is part of a customized, powerful script that

creates a set of selectable menus of the verb primitives for quick navigation.

The menus are updateable; they can vary with additions or deletions to the

verb list.They are maintained by the "Menu Builder" card (see Help section

7.4.1 5). This was a special challenge.

Pop-up menus are limited to 256 characters total.To stay within this limit,

the HyperTalk script behind this button takes the total number of characters

for all verbs, conservatively divides itby 220, and mathematically finds the

starting and ending verbs for the number of M menus required to listall the

verbs (averaging 25 verbs per menu). The script then shows that many

M buttons (up to seven). _H I IH21H3]H4tHS[H61H7 I

All this happens very quickly, as the first step in using the button. For the

second step, go to the next card --->

TEJA$ ,.,

 : vz.o L3,30,90 ]lHeip MenuJ _ i0efinei   l
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EVAPrimitives Stack - Buttons 4.12

NOTE:

This is a

custom

menu

system.

Please

send

comments!

 I.fM41M51M(
P(IS IT I I)_

PFI(ICESS

PULL

PUSX

(II,IEI:_Y

FIIE;I;I(I:II_I:II

RECORD

RELEASE

REMOVE

FIIE;I>I}I}'I"

FIESI"FIFIIN

RESUME

FIESUF'PLY

FIE'II_I_I: 1;

ROTATE

Fl(Itll'lE:
v

,IM71 Clicking and holding down on any of the M
buttons immediately causes a pop-up menu to

appear with primitive verbs, starting and ending as

specified by the Menu Builder card. Non-selectable

verbs are shadowed; they are the deleted (omitted)

primitives leltin the stack for traceability (use the

Find Verb, Show, Next, or Previous buttons to go to

them). All other "boldface" verbs are selectable;

pulling the cursor down and releasing on them will

take you to that card. Releasing the mouse on a

deleted verb or off the menu will cause the menu to

disappear. That's all - you won't go anywhere.

To hide the M buttons, just click on _" again.

This process varies in speed with RAM size and

processor. With the Mac SE and Plus, itis fairly slow.

Help Menu" i" I Define ]_ _

EVAPrimitives Stack - Buttons <_744.12 o_ 4 @

- a corresponding "TelePrimiUves block" button is located at the
BOTTOM of each primitive card. This button provides a quick way to

check for the presence of that same verb in the TelePrimitives stack.

Relatively few verbs are common; the telerobotics "language" is more

precise than the EVA parlance that has evolved in manned spaceflight.

Common verbs generally have quite different definitions; these differences

can be VERY enlightening (try this button at the EVA primitive ATTACH).

To use this button, click on it.Ifthere IS an exact match, the script will save

your place, then take you to that card in TelePrimitives. You can read it,

then return to the EVA primitive by using the T-flag, or pressing "escape'.

Ifthe script cannot find the EXACT same verb in the other stack, itwill

answer "No exact match," and leave you in place. That may peak your

curiosity to see just what telerobotics primitive DOES correspond (if any).

You can then go to the TelePrimitives stack and search manually.

TT-JAV ,,,

[3,30,90 ][Henp Menu I' IDefinel . 
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Relating EVA and Telerobot Primitives 7.4.13_lof3

EVA primitives are much more complex than telerobot primitives, because

humans can multitask (perform more than one function at the same time) to

deal with larger chunks of tasks than telerobots can. To see this, compare

the syntax parsing schemes for EVAPrimitives (Help section 7.4.14) and

TelePrimitives (Help section 7.5.14).

The definition, syntax, and other information must be complete for each

EVA or telerobot primitive. The syntaxes of both telerobot and EVA

primitives have generic arguments that lead to a virtually infinite set of

potential specific primitives.

The transformation from generic primitives (in these stacks) to specific

primitives is task-dependent and takes place in the Specific Tasks stacks

(e.g., EVATask.4893, EVATask.3225, etc.). For each task, a set of specific

EVA primitives must be built to construct a script that follows the task

outline (see 'Building Specific from Generic Primitives,' Help section 7.4.9).

TZJAS _,,

-'.,_,,.0 L3/30/90 JIHelpHenuJ _ [DefineJ__ _i

Relating EVA and TeleroboL Primitives 7.4.132of3

The relationship between EVA and telerobot primitives is one-to-many.

That is, a single EVA primitive usually relates to a set (more than one) of

telerobot primitives. TEJAS attempts to build that link in the direction EVA->

Telerobotics, because EVA primitives are better understood than

telerobotics primitives (telerobotics is a much younger evolving science).

It is difficult, almost impossible, to create definite links between generic,

rather than specific, EVA and telerobot primitives. There are two reasons:

• The selection of a telerobot primitive may be telerobot-dependent.

For example, the RMS would RELEASE a payload or object, but a

telerobot with a multifingered end effector ('hand') would UNGRASP it.

• The order and selection of telerobot primitives may depend upon the

mode of operation - pure teleoperation, automated sequences, traded

control, shared control, supervised autonomy, etc.

:_ }:_V,.O 13/30/90 J[Help Menu]" LDefineJ  
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Relating EVA and Telerobot Primitives _7.4.133 of 3 [_

Although generic EVA and telerobot primitives may not be matched in a

fixed relationship, there are clearly similarities in definition and syntax

between verbs in either list.This is both intentional and desirable.

In the EVAPrimitives stack, a button has been provided (Help section

7.4.1 2) to seek the same verb in the complementary TelePrimitives stack.

Sometimes primitives with the same verb but different meanings exist in

both stacks (e.g., RELEASE). Itcan be inslTuctional to see these _.

With a standardized set of generic EVA and telerobot task primitives, a set

of relational rules between the specific primitives that evolve from each

generic listshould be attainable. A researcher will be able to use these

sets of rules to trade off using EVA or telerobots in a task or subtask.

Much more work needs to be done in this area. The TEJAS primitives

stacks are a solid beginning, based on a cooperative effort.

TEJ/t.3 ,,,,

_t _vt.o 13/3o/9o I IHelpMenul _ IDefinel_ _

_L::::::::: ];_ _ -.... ,.............. ---;-'_-_

EVAPrimitivesII i i
Syntax Source "Telerobotic Application to EVA" MDAC 10/88

[(crew) GRASP (object_A)[,vith (tool)]

Definition, Notes etc.

To grip an object manually or by
mechanical means through some hand-
held tool or instrument (intended to

extend the crewperson's reach); to
secure a hold upon an object.

History
@

Like Verbs:

HOLD 1_:
SECURE i_]

[C
E;

]El

iiiii/iiiiiiiiiiiiiiiiii11111111111111111/iiii ,

Compare the TelePrimitive

GRASP (section 7.5.13) with

this EVA homonym.

Notice the like verbs.

The antonym here is the

familiar verb RELEASE.

Tr-JAs
<_ I_ IFind Verbil Define I _ _1_

99



EVA

Primitives

Syntax

Parsing

Scheme

crew

activity

condition

direction

feature

information

Iocation_A

V object_A

E subsystem

R system

B tool

at

for

from

of

to

via

with

condition

crew

direction

Iocation_A

Iocation_B

object_A

object_B

reference_frame

subsystem

system
tool

I"e".el  

EVAPrimitives Stack - Parsing Scheme Card 4.14_71 o[I

The Parsing Scheme card is found third from the last in the stack. Its sole

purpose is to suggest how to build and modify GENERIC syntaxes for task

primitives. It is printed in the "TEJAS User's Guide" for use as a guide.

The following discussion on syntax is from "Generic Extra-Vehicular Activity

(EVA) and Telerobot Task Primitives for Analysis, Design, and Integration,

Version 1.0: Reference Compilation," JPL Publication 90-10. To read it,

scroll down on the field below.

The syntax used in both the crew-EVA and telerobot generic primitives is important, to

ensure that information needed to perform analyses on the finished specific primitives

will be present in them. Let's take an example:

(subsystem) ALIGN (object_A) [with (object_B/reference_frame)]

This telerobot primitive shows the generic 'subject-VERB-predicate' syntax used with

all primitives in both the EVA and telerobot primitives lists. The subject is always a

noun; in the case of a telerobot, either (system) (i.e. the RMS, SPDM, or FTS) or

r TM i_
_,_¥_,,c 1.O I 3/30/90 I IHelp Menu 1"efinel  
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EVA Primitives Menu Builder (Master) IRebuildJ

The 'Rebuild' button on this card (and the scripts attached to the stack) work
to build and maintain pop-up menus of the EVAPrimltive verbs. On any verb
card In the EVAPrlmltives stack, click on the EVA block (upper left) to show
the MI-? buttons, then press a button to show the pop-up menu and select a
verb. Deleted verbs (In shadow) are not selectable.
In EVAPrimltives (except on this card), selecting a verb takes you to that card.
To get to deleted verbs (say, to see why they were left out), use the 'Find Verb'
button. Each time a new verb card (or a set of them) Is added to or deleted
from the stack, or a prlmltive's status changes (say, deleted to Included), you
must manually order a menu Rebuild. This can only be done from this card. Do
so sparingly if you are making many changes, for It takes time. The menus will
not update automatically at all, so If you notice verbs missing, Rebuild!

,HAN DOFF,HOLD,(IMPLEMENT,INGRESS,(INPUT,INSPECT,INSTALL,(
LATCH,(LOAD,(LOOSEN,LUBRICATE,MANEUVER,MATE,MEASURE,
MONITOR,(OBSERVE,(OBTAIN,OPEN,(PHOTOGRAPH,(POINT,(POSITION,(
PROCESS,PULL,PUSH RECHARGE RECORD RELEASE

ACTIVATE,(ADJUST,ADJUST,ALIGN,ASSEMBLE,(AI-FACH,(BERTH,(BOLT,( ,_ <-This field,
CHECKOUT,CLEAN,CLOSE,(CLOSEOUT,(COLLECT,COMMUNICATE, -" updated with
CONFIGURE,(CONNECT,(CONSTRUCT,(COORDINATE,(COVER,(DEACTIVATE _ each Rebuild,

ERECT,(GRAPPLE,GRASP,(GUIDE,(HANDLE verbs In the
stack. The #

iii_i_i;of menus is
shown below.

I 3/30/90 I IZEnd2 ]

EVAPrimitives Stack - Menu Builder Card <_7.4.15loft [_)

The Menu Builder card, second from the last in the stack, maintains the pop-

up menus of primitive verbs available from the "EVAPrimitives block"

buttons (Help section 7.4.1 2). This card's visible and hidden fields and

scripts work to rebuild and store these verb menus. The scripts" notation

ensures that deleted verbs are non-selectable. The text on the card

explains how to use it; be aware thati,_],zui_lz_r,l_:(_l.-c,]r=[ulihli,:] (longer for

low-RAM Macs). Rebuild only when you have made a group of changes.

The selectable menus that this card and the scripts attached to the

Primitives block and M buttons give you are more than a convenience. They

provide the only place to view all the primitives in a complete list,noting

which wore included in the Version 1.0 integrated listand which wore

deleted (omitted). Viewing the listtakes far less time than viewing cards

one at a time or using the S how button. This facility cannot be built into

other reference stacks (such as TeleTechnologies) because the number of

characters in the different items makes menus impractical.

Tr, JAEI ,,,.

13,3o,9o IIHelpHenul" IDefinel 
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EVA Primitives Contributions Card
NOTES TO THE READER: If you contribute a term and definition to this stack and
list Its source, that's great. Thank you. But If you contribute ALL of the terms
in an existing document, or cross-correlate that source, that's even better,
and needs to be noted here, so we know at a glance what this stack Includes.
Enter the source name & date with appropriate notes on a numbered line at left
below, and your name & date of entry on the corresponding line, please.

COMPLETE SOURCES CHECKED/COMPILED CONTRIBUTOR & DATE

1. "Telerobotic Application to EVA Activities", MDC H4121,
McDonnell-Douglas Astronautics Co., 10/88; all terms/defs
checked/compiled

2. "Advanced Robotics for In-Space Vehicle Processing" (
Interim), J.H. Smith et al JPL, 5/89

3. "Telerobotics/EVA Joint Analysis System (TEJAS)" (Pre-
release), M. Drews et al JPL, 8/89; used for cross-
correlation & composition

4. "Flight Telerobotic Servicer Task Analysis Methodology",
GSFC Mission Utilization Team, 4/14/89; checked, no EVA
primitives

I 3130/90 I [ZEnd3 i

1. J. Estus / ,_

I C. Heneghan Jun 89

I_J!ill2. J, Estus/

I_il[ C' Heneghan Jun 89

I i11 Orew''°°'0
I_ill 4.c. Heneghan

,u°,9
I_'U6. J. Smith Jun 89

<_] I:_ lOelFactori[Oefinel__l _

EYAPrimitives SLack - ConLributions Card <_1_'loft4"16

The LAST card of every reference stack is like this one. When compiled,

these cards form a bibliography of the TEJAS effort. The 'References'

scrolling field gives a detailed list of documents, notes, or other sources

that are also identified by abbreviations in the Source fields on the stack's
information cards. Each reference also contains a short note about how the

source was used. The corresponding numbered lines in the 'Contributor'

scrolling field list who contributed the information and when. This data

contibutes to the TEJAS goal of "total traceability."

:3

With the primitives stacks, this card is particularly important. As the

primitives are used, modified, and used again, this card will not be wiped

clean. Instead, it will show, by the number and date of entry, the

progression of compilation of community knowledge into a universal

primitives stack. Please read and follow the card's instructions. If there is a

reference that you think should be added but that you will not be compiling,
let the TEJAS Editor know.

T]:JAS ,,.,

_,_V1.0 13/30/90 I lHelp Menul _ 10efinel__r _1

102



Section 7.5

User Instructions:
TelePrimitives Stack
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TelePrimitives Help Menu

7.5 User Instructions

Background:
[] 7.5.1 General Information

[] 7.5.2 The User's Role

[] 7,5.3 Changing the Standard

[] 7.5.4 Adding Cards

[] 7,5.5 Deleting Cards

...................... 1u,d_E_! 1.....................

[] 7.5.6

[] 7.5.7

[] 7.5.8

[] 7.5.9

Generic Task Primitives:

Definition

Development
Conclusions

Building Specific from

Generic Primitives

I 3/30/90 ] Illelp Menu r

_3 Menuloll @

Stack-Specific Help:

[] 7.5.10 Card Backgrounds

[] 7.5,11 Information Fields

[] 7.5.12 Buttons

...................... 1u,_pe! 1.....................

[] 7.5.13 Relating EVA and
Telerobot Primitives

[] 7.5.14 Parsing Scheme Card

[]7.5.15 Menu Builder Card

[] 7.5.16 Contributions Card

'i NSTRUCTION$: n, ......

Click [] box to access section;
Click arro,,vs to pagethrough Help stack;
Click 'T-flag' to return to poJnt of ortgtn.

I0e".ell  

___ Telerobot Primitives
Syntax Source

and any comments received on it) should
go in the History field, accessible by

pressing the 'History' button above.

I
Definition, Notes etc. i|[l_(t]ilUi

This field is available to the researcher to 'i_

write the final definition of the primitive as "-_

they understand it. The interim definition ( _

@
Like Verbs:

IlITHTIF[WiFI

C
s&PlCEIP_rtloIIS=1

[] NflSREM

This space is left blank to

allow display of other, related

information stored in hidden

fields, e.g. graphics, text, etc.

The History field is one such.

Data on specific tools, objects

(such as connectors, bolts etc.)

l"ZJas __,_vt.o I 3/30/90 I

and specifications (tor(lues,

temps, pressures etc.) can be

displayed by means of a new

button if desired.

<_3 E_ [Find Verb]lDefine]l_
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TelePrimitives Stack - General Information <_ 7.5.1loll

The TelePrimitives stack serves as repositories for a final set of generic

task primitives for telerobot activity. Each card has one verb primitive, a

definition, syntax, like (similar) verbs (NOT synonyms; see Help section

7.5.11), an antonym, and a field showing that primitive's evolution.

With relational hypermedia, you can add new or improved fields, or

graphics, animation, and sound, if necessary, to completely convey the

idea. Any card copied into any other stack would automatically include

these functions.

The TelePrimitives and EVAPrimitives stacks are intended as master lists of

GENERIC primitives for the nationwide telerobotics and EVA task analysis

communities. TEJAS also accesses them during task analysis via a menu

(see 'Task Analysis in TEJAS,' Help section 8.4.6). From these generic

primitive 'roots,' SPECIFIC primitives evolve by specifying the arguments

according to that specific task, leaving the master lists intact.

'FE3A5 ..,..

_v,.o [3/30/90 J[HelpHenuJ' II]efinel_ _

TelePrimitives Stack - The User's Role <_ 7.5.2Iof'l _>

This stack is meant to provide a standardized reference for many analyses.

There are dozens of primitives involved in telerobotic and EVA activities.

Scripting on-orbit tasks requires specific primitives derived from these lists

(see Help section 7.5.9). Relating telerobotics to crew-EVA is possible

through the use of these primitives stacks, but it requires VALID reference

data. All users benefit from a standardized set. Please help make this stack

complete and accurate by performing three very important operations:

1. CHECK for missing primitives (especially telerobot verbs already in use),

then add them (see 'Adding Cards,' Help section 7.5.4). Version 1.0 of

this stack will not be a complete list.

2. EXAMINE all the information fields. Make changes if necessary (see

'Changing the Standard,' Help section 7.5.3), but BE CERTAIN to

keep the original Version 1.0 as a backup.

3. ADD comments or suggestions in the User Notes field for each primitive

already in the stack.

'FEJA5 _,,

_,_v,.o 13/30/90 ][HelpHenuJ _ [I]efineJ__ I!_
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TelePrimitives Stack - Changing the Standard <_ 7.5.3lofl

You can make changes in any stack information field, since none of the

fields are locked. There are different mechanisms for entering data (see the

'Information Fields' Help cards in this section).

Make changes if you do not agree with the data on a particular primitive,

but BE CERTAIN to justify those changes in the User Notes field AND to

update the Source field for traceability.

TEJAS will track all changes by updating the Date field, and setting the

TEJAS Version field to "V1.0+". When you feel you have compiled sufficient

changes, send the updated stack to the TEJAS Editor. All changes and

comments will be automatically retrieved and reviewed for incorporation

into the next version of this stack. Remember that any time you change this

reference stack data, it is no longer the Version 1.0 release but a

modification of it (hence the "+"). Keep your original Version 1.0 stacks

safely archived.

_'_ _v,.o [3/30/90 JLHetpHenuJ _" LoefineJ__

TelePrimitives Stack - Adding Cards _ _.s. 4loll

Before adding a new card, ensure a CLEAR NEED, i.e., check that the

concept is not already covered by an existing primitive in the stack.

To add the new verb primitive:

1. Go to the Explanation card (first card in the stack).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out ALL the information fields, with comments in the User Notes field

to explain why the primitive was suggested.

4. Select 'Card Info,..' from the Objects menu. Type the verb as the card

name. This ensures that the new verb will appear on the primitives menu.

5. Either cut and paste the new card alphabetically by verb, or sort.

NOTE: New verbs will not appear in the TelePrimitives verb menus until the

Menu Builder card's 'Rebuild' button has been activated (see explanation

of the Menu Builder Card, Help section 7.5.15).

I"Z3AS ,.,

1_ _¥1.0 13/30/90 Jlffelp HenuJ _ JDefineJ_ _
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TelePrimitives Stack - Deleting Cards

DO NOT DELETE ANY CARDS FROM THIS STACK!

<_ 7.5.5lofl (_

Any primitive you find objectionable may not be so to others; compromise

was necessary to reach the current stack and will continue to help evolve a

truly complete, integrated primitives set for the telerobotics community.

Primitives that are defined as "deleted" are in fact still archived on cards in

the stacks. They have only been omitted from the integrated set of

TelePrimitives; their History fields reflect why (see Help section 7.5.11).

TEJAS will prevent you from deleting any primitives. Instead, state your

reasons for deletion in the User Notes, along with any other comments.

Remember that the primitives lists are like a spiderweb; everything is

connected to something else. THINK IT THROUGH. What would deleting

this verb do to the complete set? Could the definition just be changed?

How does this affect relating TelePrimitives to EVAPrimitives?

Task Primitives - Definition <_ 7.5.610(1 [_

Two kinds of primitives exist: generic and specific. Their definitions are:

Primitive, Generic: The smallest descriptive task component for a

crewmember or telerobot work system performing work, involving a subject

(crew, system, or subsystem), an action VERB, and undefined arguments in

a consistent syntax. Example Verbs: GRASP, TRANSLATE, ATTACH,

VERIFY, etc.

Primitive, Specific: The smallest descriptive task component for a

crewmember or telerobot work system performing work, involving a subject

(EV1, EV2, or a telerobot work system or subsystem), an action VERB, the

object of that action, and external factors, all defined as specific arguments

connected by prepositions, and evolved (in the TEJAS stack system) from

generic primitives. Examples: FTS GRASP wrench; EV2 TRANSLATE to

MMU; EV1 ATTACH tether to slidewire; IV1 VERIFY RMS clear of

obstructions, etc.

'I'EJAS ,,,,

[3/3o/9o J[XelpMenul [Definel  l 
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Task Primitives - Development

The steps in the development of this Version 1.0 release are illustrated on

the next card and detailed below. Follow the process bars (...mmmm.:_'m=.mand

...... -...... ) to see the development. Development steps were."

- Generic task primitives included in this TelePrimitives stack first compiled

from an initial set of published documents (first boxed list)

• Review release of EVA Prim itives and TelePrimitives stacks to members of

the EVA and Telerobotics communities (firstl_f_"=and r_ cubes)

- Comments received from the primitives reviewers (feedback loop <__>)

• Review and resolution of all comments to the review stacks. Primitives

cards modified; all comments and final notes archived in History field.

- TEJAS Version 1.0 primitives stacks released (second _ and _ cubes)

TzjAs ,,,

_v,.o 13/30/90 IIItelpHenur IDefine]_._ _li

Task Primitives - Development <_1 7. s. 72of2 _

.._!m_._'_._.:._.:_._.._.E.._._._._:_:::::::::::_.E_._.._.._._._.._._._._.:.E..E_._._._.._._._.._r._.._'m_..:_.iii

.... Task Ranking :i"o:r:'":the Telerobot Demonstration , ==:_!-i!iii_m-'_!;!i'_m_"" .=_!'!!!!_!_'"_.=.: ""--'_

iiiJPL/SRI Report-1988: preliminary telerobot iii iii i

ii!prlmltlves (Teleprlmltlves) & EVA primitives lists iii "!ii" '_i_

iii _ ii! TelePrimitives EVAPximitives
,, (_e_eric) (_ezueric)IH• Advanced Robotics for In-Space Vehicle iii " "

review release review releese

sm...,., Hi @
iilMethodology", GSFC MUT 4/89: expanded iii .m

iiiteleprimltivesiii list ,, iiiiii __edback

iii• "Telerobotlc Application to EVA Activities, MDAC iii / :i..

_!!10/88: teleprlmitivss, EVAprlmitlves, written Ilnk_.."/ iii
i_iH_!H.!!!H!_L:_HL:_FH_HL:H-:H_H_HL.._H!_!_:_.H_HL:!!.!!L:!!!!!._F_F_!!!!!_!HF_Y_L:_!!:_!....!!_H.H_H!Hi!_!_H_HF_F'_/ ":_!" . .

• Comments from EVA and telerobotlcs communities / Tell;'_,,=,_'_-_.V"s-_-----_'--

on TelePrlmltlves & EVAPrlmltives review lists VI.O retesse

• J.H. Smith "ARISVP": specific teleprlmltlves

derived from TEJAS pre-release list

"Vehicle Processing Operatlons Data Collectlon Set

VPOD) " CTA Inc. 8, LaRC 1989: specific
eleP.rlmltlves der!v_)d from TEJAS pr.e-ralease llst ....

Ioo_

EVAPrimitive_
(_,ezzeric)

V[ .0 release

........ ! - !
TelePrimitive_ EVAPximitives

(=_ecific)
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_@ T/R Primitives Task:

I II Source 4_-IILOCATE IFTSTask Analysis Methodology 4/14/89 I

Definition, Notes etc.

To determine position with respect to a ,_
frame of reference (syn: find)

PRO PO S E D: replace with 'To searc h with _i!i

sensors for an object, identi_/it when .... )_'_'_":;]

sensed (if known and modelled or

Syntax

Planning & Reasoning

NASREM

Copy of primitive card 'LOCATE'

as released for review with

original definition.
,!1111111 1 lilll lllll iiiiii l llllllll iiiiii_ii iiiiiii

(system) LOCATE (ob ect A) in (reference frame)

Find Verb)

. ..'-

Syntax Source FTS Task Analysis Methodology 4/14/89

I(system) LOCATE (object A/ in Ireference frame
Definition. Notes etc. -im'i_tk,]m,I

To determine a sensed object's position
with respect to a frame of reference (
frequently the base of a manipulator); for

for non-contact sensed objects, this
implies that an ACQUIRE primitive has

already been completed. I_

Like Verbs:

ACQUIRE ERANGE

r-
r-

_I3_3DU ITI

Inone [] NASREM

ORIGINAL DEFINITION (from Source):

To determine position with respect to a
frame of reference (syn: find)

JPL: replace with 'To search with sensors

for an object, identify it when sensed (if

known and modelled or reasoned), and

Copy of primitive card 'LOCATE'

from Version 1.0 release with

original definition archived

in the History field (shown).
i 111111 111 11111111 1111 111iii iiiiii iiiii iiiii iiiii

IIPlanning & Reasoning IISensing & Perception

@

TZJAS 13,3o,9oI <:3 I_ JFindVerbiiDefinel__l_
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Task Primitives - Conclusions
I

- The basic steps of task analysis methodologies (TAMs) are similar

between EVA and Telerobotics, up to the outline (see below):

:>

1. Name the task.

2. Divide the task into subtasks; this can take several iterations.

In TEJAS, all subtasks are considered to be "tasks."

3. Write a prose description of the task.

4. State the assumptions of the task: about task sequencing, lighting,

environment, geometry, objects to be handled, tools used, etc.

5. State the open issues - things not decided or known.

6. Develop an outline (no set format) of the steps in the task.

7. Build the detailed task script of_.x=z_li[a.Jll,,[iL'=_

8. Perform detailed analysis on this task script and attendant data.

At step 7, the approaches appear to diverge. The number and name of

hierarchical levels in their detailed analysis varies by TAM.

TZJAS _,_

1_ _.t.o [3/30/90 ]lHelpHenul _ IDefinel_._ [1_

Task Primitives - Conclusions <_3 7. s. s2 of 3

• Generic primitives have generic arguments. Specific primitives are

derived from generic primitives by specifying their generic arguments (see

Help section 7.5.9). Generic primitives are therefore a finite set of roots;

specific primitives change according to each task and are a potentially

unlimited set. _ --:,- _

• Verb-based syntaxes for standardizing and relating generic primitives

must be part of any compilation, to help automate the generic-to-specific

step. Generic syntaxes will evolve into a standard form only through actual

use in task analyses.

- Primitives are universal objects of task analysis, with their level set in

each particular methodology. Primitives should be standardized, not the

TAMs. With standardized generic primitives, all TAMs may be reconciled on

an equal basis.

•r,K..1A$ ,,.,,

,'-:_vLo I 3/3o/9o JlXelp Henu] _
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Task Primitives - Conclusions <_ 7.5.8 [_3 of 3

• Generic EVA primitives are far more complex, but less numerous, than

telerobot primitives, because a human can sense and identify, move etc.

To accomplish a single EVA step, a telerobot must execute a greater

number of preliminary steps, either sequentially or in parallel (depending

on the microprocessor technology used). As an example, consider:

EV1 HANDOFF portable foot restraint to EV2
Thi= =pecific

EVA primitive...

FTS ACQUIRE EV2

FTS LOCATE EV2 ...may equate to this set
of =pecific te|erobot

FTS MOVE portable foot restraint to EV2 primitive=.

FTS VERIFY EV2 has grasped portable foot restraint

FTS UNGRASP portable foot restraint

• Relationships between EVA and telerobotics are through_

not generic primitives. These links are therefore task-dependent

TZ3A$ ,.,

_,¢_Vt.0 13/30/90 IIHelpHenul _ II:lefinel_ _ 1_

Syntax Source FTS Task Analysis Methodology 4/14/89

Definition, Notes etc.

DELETED FROM V1.0

I |!1_(I] II I

0
Like Verbs:

[Rntonum

F]

Version 1.0 FINAL NOTES: this verb IS

less versatile than ALIGN, because it

deals with relative positioning between
itwo objects only, and only in one axis at

!a time. Deleted as unnecessary given
!ALIGN as it is defined.

! .....
, showing archived decision
i;
!_ that justifies its omission

i! from the integrated set.

NRSI]EIH IIControl Execution Sensing & Perception

i

"" v,.o. I 4/1/9o I <_ I_ IFind Uerbllgefinel__[ _
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Building Specific From Generic Primitives

Specific primitives are built by specifying the generic arguments of a

generic primitive syntax to fitthe circumstances of a particular task. The

specific primitives listapproximates the outline for that task (see "Task

Analysis in TEJAS," Help section 8.4.6).

_Telerobot

Task Summary For a specific step in the task outline...l

• Grasp hydrazine filler line I

• Locate OMV hydrazine interface panel

• Move to OMV hydrazine interface panel

• Couple hydrazine filler line to OMV hydrazine interface panel

Telerobot

Task Primitives ...retrieve the generic primitive for that action...
(Generic)

(system) COUPLE (object_A) to (object_B)

]"T-.1AS ,,.,

,.o 13/30/90I iHelp Menu[ =

Building Specific From Generic Primitives 7.5.92 of 2 [_

_ COUPLE (object_A) to (object_B)

IJ_.n-5_A\ I ... then specify each generic
IRMS \ I argument using items
I _n,_,,,, "X] from a reconfigufable

[;;/eie;'t'em I FTS COUPLE (object_A)to (object_B)
..Jxnd after limited repetition...

FTS COUPLE filler line to OMV hydrazine port

Telerobot J .............
Ta i.D.ag.,a.a_.=. ...a spectxzc pftmtuve. DU_It precisety rot that task

=_'(S;;:_f;:=; _° from the generic syntax, may be archived.

'FEJAS ,,,,

o I 3,,3o,,9oI IHelpMenul _,<_:_ -
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TelePrimitives Stack - Card Backgrounds <_] vlS.lOof 11 [_

There are four different backgrounds in this stack. By specific name:

TelePrimitives.bg - main background for this stack. Different cards for each

verb primitive. Incorporates primary information fields: ten visible

background fields of different types, two hidden scrolling fields.

TelePrimsParsing.bg - specialized, for the Syntax Parsing card only.

Unlocked, but a reference for all information cards in the stack. Changes

are best made via the User Notes comments field (Help section 6.5).

TelePrimsMenu.bg - specialized, for the Menu Builder Card only. Unlocked,

but a reference for all information cards in the stack. Changes are best

made via the User Notes comments field (Help section 6.5).

Contributions.bg - specialized, for the Contributions Card only. Unlocked.

'FE.1A5 ,,.,

_:_v,.o [ 3/3o/90 J lHelp MenuJ _

TelePrimitives Stack - Information Fields 5.11

There are nine information fields common to the 'EVAPrimitives.bg °

background: Verb, Def/Notes, Syntax, Like Verbs, Antonym, Source, History,

NASREM 1 and NASREM 2. Field specifications are on the following cards.

If at any time, you disagree with the contents of an unlocked field, you may

change it. You can change the Definition, generic Syntax, Like Verbs and

Antonym if you wish, but remember that the like verbs and antonym form a

kind of thesaurus; do not change them without careful consideration.

Leave locked fields and the History field alone. Make general comments in

the User Notes hidden field, either as a reminder to yourself or to

communicate with the TEJAS Editor.

If you want your changes to be considered for compilation, please follow

the simple conventions (e.g., verbs capitalized, generic syntax arguments

in parentheses, etc.) detailed in the field specifications cards that follow.
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TelePrimitives SLack - InformaLion Fields

Field specifications:

,_ 7.5.122 of 5 @

Verb: unlocked, unlabeled shadow field at top right. Contains one- or two-

word primitive verb. One-word verbs are desirable; two-word verbs

(verb plus adverb or article) are used only to differentiate between different

primitives with identical verbs. First word of verb is all capital letters.

Def/Notes: unlocked, labeled scrolling field at middle left. Contains

definition and notes about the verb primitive, as compiled from the original

definition and changes made during the review process.

Syntax: unlocked, labeled rectangle field across top of card. Contains the

suggested generic syntax for the primitive with generic arguments (in

parentheses) connected by prepositions (see 'Parsing Scheme Card,' Help

section 7.5.14). Both format and content can be changed; submit suggested

changes to the TEJAS Editor.

TEJAS ,,,

j_ _:_.,.0 [3/30/90 J i Help Menu l: [Oefinei__ _U

TelePrimitives SLack - InformaLion Fields <_7.5.12 @3 of 5

Field specifications cont'd:

Like Verbs: unlocked, labeled rectangle field at lower left. Contains list of

verbs with similar connotations to the present verb. Like Verbs ARE NOT

SYNONYMS! Synonymous verbs would be redundant; however, Like Verbs

are distinct, in definition and use (example: INSPECT has like verbs

MONITOR, TEST and VERIFY). Pressing on the square button opposite a

like verb takes you to that card.

Antonym: unlocked, labeled rectangle field beneath the Like Verbs field.

Logically, only one antonym may (and should) exist, since there are no

synonyms, only like verbs. Pressing on the square button opposite the verb

antonym takes you to that card. If none of the primitive verbs in the stack

applies as an antonym, the field will be blank. If there logically is no

antonym, the field will say 'none'.

TLIAs _,,

_'_ _',_v;':,.0 [ 3/30/90 l lHelp Menul _ IOefineJ__ _H
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TelePrimitives Stack - Information Fields

Field specifications cont'd:

5.12

Source: unlocked, labeled transparent field at upper right. Contains an

abbreviated reference to the document or notes where the verb first came

to the attention of the TEJAS project. For more definitive titles, see the

Contributions Card (last card in the stack).

History: unlocked, labeled, hidden scrolling field at middle right, alongside

Def/Notes. Contains "ORIGINAL DEFINITION (from Source):" for the verb

primitive, notes, redlines, etc. received (with sender's name or initials)

during the review process, and "Version 1.0 FINAL NOTES:" that tell how

final definition evolved. Used for traceability; normally not printed. Visibility

of this field is set via the History button (see Help section 7.5.12).

T]EJAS ,,,,.

 v,.o L3,30,90JiXelpMenul _

TelePrimitives Stack - Information Fields

Field specifications cont'd:

_7.5.125 or5 (_

NASREM 1 and NASREM 2: unlocked, labeled rectangle fields to the right
of the 'NASREM ° button at the bottom of each card. Contain the NASREM

areas most closely associated with that verb.

NOTE: This information is experimental; GENERIC task primitives are

difficult to classify. Depending on the mode (e.g., teleoperated vs.

autonomous), a motion primitive such as MOVE may or may not require

Planning & Reasoning, but it is always primarily a Control Execution verb.

Therefore, TWO fields are provided for NASREM categorization; their

relative weight is equivalent. The purpose of these fields is to provide a

key word to help identify the required telelerobotics technologies, which

ARE classifiable in a single NASREM area. The best way to check these

entries is to USE the telerobot primitives and see if the NASREM

categorization is useful and accurate.

13,30,,0 I[,elp HenuJ< Ioerenel 
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5.12
EVAPrimitives Stack - Buttons or4

III I

There are four buttons in the "EVAPrimitives.bg" background that access

information about each verb primitive, or a related one. They are

[7 - the square buttons are used to access Like Verbs and the Antonym for

each verb. Click on these to navigate to the verb closest to each button.

[ History J- the History field is hidden, to provide a space on the right side

of each card for other information (graphic, video, or other text fields, for

instance). Clicking on this button highlights itand shows the field; clicking

again hides the field and turns the highlighting off.

[Find Verb I- to find a particular verb primitive, click here. A dialog box will

ask "Find what Verb?'. Type itin (capitalization not required) and click OK

(or press return). Ifnot found, a message will tellyou so. Try again - you

may have misspelled it.Using this button is faster than scanning cards one

at a time with the Next, Previous, or Show buttons.

T_JAS ,,,

{_ -_:_vt.o 13/30/90 IIXelpMenuJ _ [Definei . 

EVAPrimitives Stack - Buttons _7 .5.1220f4 [_

'-the "EVAPrimitives block" button at the upper leltcorner of the
EVAPrimitives cards is part of a customized, powerful script that

creates a set of selectable menus of the verb primitives for quick navigation.

The menus are updateable; they can vary with additions or deletions to the

verb list.They are maintained by the "Menu Builder" card (see Help section

7.4.15). This was a special challenge.

Pop-up menus are limited to 256 characters total. To stay within this limit,

the HyperTalk script behind this button takes the total number of characters

for all verbs, conservatively divides itby 220, and mathematically finds the

starting and ending verbs for the number of M menus required to listall the

verbs (averaging 25 verbs per menu). The script then shows that many

M buttons (up to seven).

All this happens very quickly, as the firststep in using the button. For the

second step, go to the next card --->

T_JAS ,,_

-;:_vt.o 13/30/90 JlHelpMenuJ" [.ennel ' .
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TelePrimitives Stack - Buttons 5.12

NOTE:

This is a

custom

menu

system.

Please

send

comments!

!M3IM4i=I,IM
'[I}1 )'" (IFF

TOUCH

TRACK

TRANSFER

TRANSLATE

TRANSMIT

TRANSPORT

[lJl}_

UNBERTH

IJ:_[lilCK

UNFOLD

UNGRRSP

UNSTOW

UPDRTE

UPLOAD

51M71 Clicking and holding down on any of the M
buttons immediately causes a pop-up menu to

appear with primitive verbs, starting and ending as

specified by the Menu Builder card. Non-selectable

verbs are shadowed; they are the deleted (omitted)

primitives leftin the stack for traceability (use the

Find Verb, Show, Next, or Previous buttons to go to

them). All other "boldface" verbs are selectable;

pulling the cursor down and releasing on them will

take you to that card. Releasing the mouse on a

deleted verb or off the menu will cause the menu to

disappear. That's all - you won't go anywhere.

To hide the M buttons, just click on _" again.

This process varies in speed with RAM size and

processor. With the Mac SE and Plus, itis fairly slow.

i Help Menu'i' [Define i_i _ _]_

TelePrimitives Stack - Buttons <_ 745.12of 4 @

- a corresponding "EVAPrimiUves block" button is located at the
Bo1-rOM of each primitive card. This button provides a quick way to

check for the presence of that same verb in the EVAPrimitives stack.

Relatively few verbs are common; the telerobotics "language" is more

precise than the EVA parlance that has evolved in manned spaceflight.

Common verbs generally have quite different definitions; these differences

can be VERY enlightening (try this button at the teleprimitive ATTACH).

To use this button, click on it.Ifthere IS an exact match, the script will save

your place, then take you to that card in EVAPrimiUves. You can read it,

then return to the teleprimitive by using the T-flag, or pressing "escape'.

Ifthe script cannot find the EXACT same verb in the other stack, itwill

answer "No exact match," and leave you in place. That may peak your

curiosity to see just what crew-EVA primitive DOES correspond (ifany).

You can then go to the EVAPrimitives stack and search manually.

T'L1AS _,,

I 3/30/90 lIHelpMenul Igefinel  l
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Relating EVA and Telerobot Primitives <_7.5.13| of 3 [_

Telerobot primitives are much less complex than EVA primitives, because

humans can multitask (perform more than one function at the same time) to

deal with larger chunks of tasks than telerobots can. To see this, compare

the syntax parsing schemes for TelePrimitives (Help section 7.5.14) and

EVAPrimitives (Help section 7.4.14).

The definition, syntax, and other information must be complete for each

telerobot of EVA primitive. The syntaxes of both telerobot and EVA

primitives have generic arguments that lead to a virtually infinite set of

potential specific primitives.

The transformation from generic primitives (in these stacks) to specific

primitives is task-dependent and takes place in the Specific Tasks stacks

(e.g., TeleTask.4893, TeleTask.3225, etc.). For each task, a set of specific

telerobot primitives must be built to construct a script that follows the task

outline (see 'Building Specific from Generic Primitives,' Help section 7.5.9).

'FEJAS ,,,

 v,.o L3,3o,9o I I.e,o ,enu r I.er, nel 

Relating EVA and Telerobot Primitives <_7.5.132 of 3

The relationship between EVA and telerobot primitives is one-to-many.

That is, a single EVA primitive usually relates to a set (more than one) of

telerobot primitives. TEJAS attempts to build that link in the direction EVA->

Telerobotics, because EVA primitives are better understood than

telerobotics primitives (telerobotics is a much younger evolving science).

It is difficult, almost impossible, to create definite links between generic,

rather than specific, EVA and telerobot primitives. There are two reasons:

° The selection of a telerobot primitive may be telerobot-dependent.

For example, the RMS would RELEASE a payload or object, but a

telerobot with a multifingered end effector ('hand') would UNGRASP it.

° The order and selection of telerobot primitives may depend upon the

mode of operation - pure teleoperation, automated sequences, traded

control, shared control, supervised autonomy, etc.

'FE._AS _,,

 v,.o [3/30/90 I HelpHenu] _ [BefineJ  
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Relating EVA and Telerobot Primitives 5.13

Although generic EVA and telerobot primitives may not be matched in a

fixed relationship, there are clearly similarities in definition and syntax

between verbs in either list.This is both intentional and desirable.

In the TelePrimitives stack, a button has been provided (Help section

7.5.1 2) to seek the same verb in the complementary EVAPrimitives stack.

Sometimes primitives with the same verb but different meanings exist in

both stacks (e.g., RELEASE). Itcan be instructional to see these [__.

With a standardized set of generic telerobot and EVA task primitives, a set

of relational rules between the specific primitives that evolve from each

generic listshould be attainable. A researcher will be able to use these

sets of rules to ITade off using telerobo_ or EVA crew in a task or subtask.

Much more work needs to be done in this area. The TEJAS primitives

stacks are a solid beginning, based on a cooperative effort.

T}:-.1AS _,s

,'-._v,.o 13/30/90 IIHelpMenul _ IDefinel_J. _

L____Telerobot Primitiv_ es___ I GRASP I_l
ISynt-axx So-_rce _ M. Drews et al, JPL 1989

I(subsystem) GRASP (object A /
Definition, Notes etc. II;i_,,]M,i

To close a multi-fingered (2 or more) end

effector upon an object with force U
sufficient order to eliminate relative
motion between object and gripper; I_i_l
normally requiring extensive force- I_i_I
feedback and planning. I_._..."!iI

Like Verbs:

CLOSE gripper j_

GRAPPLE
SQUEEZE

UNGRASP

ORIGINAL DEFINITION (from Source): ,_

To take hold offirmlywith a m ulti-

fingered (2 or more) end effector,inorder _i_i_i_

toeliminate relativemotion between _il

object _ n_ nrir_n_,r _ nH t-_ nh ,r_ _h_ nhi_t-r

norrr_ GRASP (section 7.41.3) with _____

this telerobot homonym.

Notice the like verbs.
IrJ

The antonym here is the _J

....s p.e.c! ! i.c..ve rb.,U.N G.R.A S P; ..... ._

Js_plCFIP_l O'Is '1
NASREM II Planning & Reasoning IIControlExecution J

TT3A$"- w_o 13/30/901 IFi.d VerbllDefineI__E _]--7
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Telerobot

Primitives

Syntax

Parsing
Scheme

I subsystem I Vsystem E
R

B

condition

consumable

data

feature

mode

object_A

object_B

procedure

subsystem

system

vehicle

along

at

for

from
.

in

into

near

onto

out

to

until

via

while

with

condition

consumable

direction

feature

force

Iocation_A

Iocation_B

object_A

object_B

reference_frame

separation

subsystem

system

torque

number

TelePrimitives Stack - Parsing Scheme Card 7_5.14of 1

The Parsing Scheme card is found third from the last in the stack. Its sole

purpose is to suggest how to build and modify GENERIC syntaxes for task

primitives. It is printed in the "TEJAS User's Guide" for use as a guide.

The following discussion on syntax is from "Generic Extra-Vehicular Activity

(EVA) and Telerobot Task Primitives for Analysis, Design, and Integration,

Version 1.0: Reference Compilation," JPL Publication 90-10. To read it,

scroll down on the field below.

The syntax used in both the crew-EVA and telerobot generic primitives is important, to

ensure that information needed to perform analyses on the finished specific primitives

will be present in them. Let's take an example:

(subsystem) ALIGN (object_A) [with (object_B/reference_frame)]

This telerobot primitive shows the generic 'subject VERB predicate' syntax used with

all primitives in both the EVA and telerobot primitives lists. The subject is always a

noun; in the case of a telerobot, either (system) (i.e. the RMS, SPDM, or FTS) or

O
m

i_iiiil
;:;:;:;

!i!iii
.:.:.:

-.--.

:.:.:.

.o;o.,

....-.
:;1;::

'_,_,:

,9

'FEJAS _,,
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Telerobot Primitives Menu Builder (Master)IRebuild

The 'Rebuild' button on this card (and the scripts attached to the stack) work
to build and maintain pop-up menus of the telerobot Primitive verbs. On any
verb card In the TelePrimitives stack, click on the EVA block (upper left) to
show the MI-? buttons, then press a button to show the pop-up menu and
select a verb. Deleted verbs (In shadow) are not selectable.
In TelePrimitives (except on this card), selecting a verb takes you to that
card. To get to deleted verbs (say, to see why they were left out), use the 'Find
Verb' button. Each time a new verb card (or a set of them) Is added to or
deleted from the stack, or a prlmitive's status changes (say, deleted to
included), you must manually order a menu Rebuild. This can only be done
from this card. Do so sparingly if you are making many changes, for It takes
time. The menus will not update automatically at all, so if you notice verbs

ACQUIR E,ACTIVATE,(ACTUATE,ADJUST,ALIGN,ANALYZE,(APPROACH,(
ASSEMBLE,ATI-ACH, BERTH,CALIBRATE,CAPTURE,(CHANG E-OUT,
CHECKOUT,(CLEAN,CLOSE,CLOSE gripper, COMPARE,COMPLY,(COMPUTE,
CONFIGU RE,COUPLE,CUT,DEACTIVATE,(DECONTAMINATE, DECOUPLE,
DEMATE,DEPLOY,(DEPRESSURIZE,DERIGIDIZE,DESIGNATE,DETACH,
DIAGNOSE,(DISASSEMBLE,(DOCK,DOWNLOAD,DRAIN,DUMP,EGRESS,
EXTE ND,EXTRACT, EXTRACT feature, FILL, (FIN D,FOLD, FREEZE,GRAP PLE,
GRASP,(GRIP,HAN DOVER,IDENTIFY,INDEX, INGRESS,INITIALIZE,INITIATE,
INSERT,INSPECT, INSTALL LIMP,LOAD,ILOAD subs' LOCATE,

<-This field,
updated with
each Rebuild,
shows all the
verbs in the
stack. The #
of menus is
shown below.

TelePrimitives Stack - Menu Builder Card <_7_ 5 . 15of I [_

The Menu Builder card, second from the last in the stack, maintains the pop-

up menus of primitive verbs available from the "TelePrimiUves block"

buttons (Help section 7.5.1 2). This card's visible and hidden fields and

scripts work to rebuild and store these verb menus. The scripts" notation
ensures that deleted verbs are non-selectable. The text on the card

explains how to use it;be aware thati<_],z_d[_l,,[0siP3:(_-s.-[,],i[_ih,[_](longer for

low-RAM Macs). Rebuild only when you have made a group of changes.

The selectable menus that this card and the scripts attached to the

Primitives block and M buttons give you are more than a convenience. They

provide the only place to view all the primitives in a complete list.noting

which were included in the Version 1.0 integrated listand which were

deleted (omitted). Viewing the listtakes far less time than viewing cards

one at a time or using the Show button. This facility cannot be built into

other reference stacks (such as TeleTechnologies) because the number of

characters in the different items makes menus impractical.

'FEJA$ _,,
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Telerobot Primitives Contributions
NOTES TO THE READER: If you contribute a term and definition to this stack and
list its source, that's great. Thank you. But if you contribute ALL of the terms
in an existing document, or cross-correlate that source, that's even better,
and needs to be noted here, so we know at a glance what this stack includes.
Enter the source name & date with appropriate notes on a numbered line at left
below, and your name & date of entry on the corresponding line, please.

COMPLETE SOURCES CHECEED/COMPILED CONTRIBUTOR & DATE

1. "Requirements Analysis for an ExtraVehicular Activity ( 1. M. Drews May 89
EVA) Robotic Assistant", Final Report, SwRI Project #05-
1488, 10/88; all terms/defs compiled 2. M. Drews May 89

2. "Task Ranking for the Telerobot Demonstration", SRI
Project # 3528 7/88; all terms/defs compiled

3. "Advanced Robotics for In-Space Vehicle Processing" (
Interim), J.H. Smith et al JPL, 5/89

3. M. Drews May 89

4. M. Drews May 89

5. M. Drews Jun 89

4. "Flight Telerobotic Servicer Task Analysis Methodology", 6. M. Drews Jun 89
GSFC Mission Utilization Team, 4/14/89

7. M. Drews Jun 89
5. "Telerobotic Application to EVA Activities", MDC H4121,
TzJAs

-',ml.,o 13/30/9011ZEnd3] <_ [_ IDelFactorllDefinel_ _

TelePrimitives Stack - Contributions Card  '1of15"z6

The LAST card of every reference stack is like this one. When compiled,

these cards form a bibliography of the TEJAS effort. The 'References'

scrolling field gives a detailed list of documents, notes, or other sources

that are also identified by abbreviations in the Source fields on the stack's
information cards. Each reference also contains a short note about how the

source was used. The corresponding numbered lines in the 'Contributor'

scrolling field list who contributed the information and when. This data

contributes to the TEJAS goal of "total traceability."

With the primitives stacks, this card is particularly important. As the

primitives are used, modified, and used again, this card will not be wiped

clean. Instead, it will show, by the number and date of entry, the

progression of compilation of community knowledge into a universal

primitives stack. Please read and follow the card's instructions. If there is a

reference that you think should be added but that you will not be compiling,
let the TEJAS Editor know.

TZJA5 ,,,

13/30/9o I[XelpMenu r 1Oerinell 
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Section 7.6

User Instructions:
TeleSystems Stack

(Not available in Version 1.0 Help Stacks)
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Section 7.7

User Instructions:
TeleTechnologies Stack
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TeleTechnoloqies Help Menu <_3 Menuloll E_

7.7 User Instructions

Background:
[] 7.7.1 General Information

[] 7.7.2 The User's Role

[] 7.7.3 Changing the Standard

[] 7.7.4 Adding Cards

[] 7.7.5 Deleting Cards

...................... 1u_pe., 1 .....................

[] 7.7.6 Technology Requirement

and Criticality

[] 7.7.7 Specifying Technology

Requirements

'FE._A5 ,,.,

_:_v,.o I 3/30/90 I IIlelp Menul _

Stack-Specific Help:

[] 7.7.8 Card Backgrounds

[] 7.7.9 Information Fields

[]7.7.10 Buttons

......................1u_! 1.....................
[] 7.7.11 Forecast Histograms

[] 7.7.12 TeleTech Menus Card

[] 7.7.13 Contributions Card

_iNST R UCT;O_N5: ....................... I

Click [] box to accesssection; I
CHck arrows to page through Help stack; I
Click 'T-flag' to return to point of origin. I

TeleTechnolocjies SLack - General Information 7.7.1lot'l

This stack attempts to treat the technologies inherent in telerobotics as

objects, each identifiable and quantifiable. These cards store information

about each technology, including a Definition and a Forecast of the start

years for eight different levels of readiness, based on a system

standardized by the Office of Aeronautics and Space Technology (OAST).

The Source field is actually three fields, that explain where the TEJAS

project got the technology, its definition, and the forecast data (see

'Information Fields,' Help section 7.7.9). Another hidden field (Forecast

Notes) details restrictions on that forecast, if there are any.

No standard of technology readiness levels has yet been specified by

NASA-OSS, but the OAST system has been used extensively within Space

Station studies. If another system is desired, it can easily be overlaid on

the current information. The data shown, including the histograms, can be

changed at any time. One of the TEJAS Version 2 objectives is to verify this

forecasting and add approximate costs for transitions between levels.

TEJAS ,,:

_,_vt.o 13/30/90 I lXeip Menu I" IDefinel_'_i _
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TeleTechnologies Stack - The User's Role <_ 7.7.2loll @

This stack is meant to provide a standardized reference for many analyses.

There are hundreds of technologies involved in telerobotics. Telerobot

work systems incorporate different sets of technologies, depending on the

designers and their criteria. Conversely, on-orbit tasks require different

sets. Relating telerobots or tasks to technologies can be done in many

ways, but all require VALID reference data. All users benefit from a

standardized set. You can help make this stack complete and accurate by

performing three very important operations:

1. CHECK for missing technologies, then add them ('Adding Cards,' Help

section 7.7.4). Version 1.0 of the this stack will not be a complete list.

2. EXAMINE the Forecast dates and Forecast Notes and make changes

if necessary (see 'Changing the Standard', Help section 7.7.3), but

BE CERTAIN to keep the original Version 1.0 as a backup.

3. ADD comments or suggestions in the User Notes field for each

technology already on the stack.

T];JA5 _,,

_;_ Nv,,.o 13/3o/oo IIHelpMenul _ Loe.neJ__

TeleTechnologies Stack - Changing the Standard <_1 7.7.3lof'l @

You can make changes in any stack information field, since none of the

fields are locked. There are different mechanisms for entering data (see the

'Information Fields' Help cards in this section).

Make changes if you do not agree with the data on a particular technology,

but BE CERTAIN to justify those changes in the User Notes field AND to

update the Source field for traceability. In particular, try to resolve any
'TBD' forecast dates.

TEJAS will track all changes by updating the Date field and setting the

TEJAS Version field to "V1.0+". When you feel you have compiled sufficient

changes, send the updated stack to the TEJAS Editor. All changes and

comments will be automatically retrieved and reviewed for incorporation

into the next version of this stack. Remember that any time you change this

reference stack data, it is no longer the Version 1.0 release (hence the "+").

Keep your original Version 1.0 stacks safely archived.

T]EJA5 _,s
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TeleTechnologies Stack - Adding Cards <_ 7.7.4loft

Before adding a new card, ensure a CLEAR NEED, i.e., check that the

concept is not already covered by an existing technology in the stack.

To add the new technology card:

1. Go to any technology card (with the 'TeleTechnology.bg' background).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out ALL the information fields (see Help section 7.7.9 for conventions)

and explain why the technology was suggested in the User Notes field.

4. DON'T construct a histogram; let the Editor do that (see Section 7.7.11).

5. Either cut and paste the new card alphabetically by technology, or sort.

6. Go to the first card and reload the menu (see Help section 7.7.12).

NOTE: The overall objective is to create a COMPLETE list of telerobotics

technologies, for all areas. Many technologies may be missing in this

Version 1.0 release. PLEASE add them, and make comments on the

technologies already included. Community feedback is essential here.

_,,_v,.o [3/30/90 JLHeipHenuJ _ JOerineJ__

TeleTechnologies Stack - Deleting Cards

DO NOT DELETE ANY CARDS FROM THIS STACK!

<_ 7.7.5loll [_

Any technology you find objectionable may not be so to others; compromise

was necessary to build the current stack, and will continue to be necessary

to evolve a truly complete, Integrated set for the telerobotics community.

TEJAS will prevent you from deleting any technology cards. Instead of

deleting a technology, state your reasons for deletion in the User Notes,

along with any other comments. Remember that the technologies list is like

a spiderweb; the presence or absence of a particular technology may

change the results of any analysis performed using the data in this stack.

Eventually, every technology may be linked to something else. THINK IT

THROUGH: What would deleting this technology do to the complete set?

Could the definition just be changed? How does this affect relationships

between this and the other technologies? Please add your comments.

TTJA5 ,.,

_;_,,.o [3/30,,0 JLHe,pHenul _ [DefineJ__
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Technology Requirement and Criticality 7.7.6lof3

Previous technology studies have attempted to create lists of "critical"

technologies, basing the criticality (rank) of each on the circumstances of

the study. But that approach is incomplete and often misleading, because

the "tall poles in the tent" (most critical technologies) are often different
from and more extensive than what the author has divined. Sometimes it is

as important to know ALL of the technologies involved, critical or not, when

assessing a specific task for the applicability of telerobotics.

TEJAS will show the critical technologies using a two-step procedure:

Step 1: Identify ALL required technologies

Step 2: Select CRITICAL technologies from those required,

based on user-selectable criteria for criticality

Step 1 is not possible without a complete list of telerobotics technologies,

to be stored in this TeleTechnologies reference stack. For more on this

analysis process, see the next card. More -->

TEJAs ,,,
[3/30/90 ]]Help Henu] LoefineJ '  

Technology Requirement and Criticality cont'd 7.7.62 of 3

NOTE: Before Step 1 can commence, a task must be broken down into a list

of SPECIFIC task primitives (derived by specifying the arguments of

GENERIC teleprimitives), and the task assumptions must be stated (see

'Task Analysis in TEJAS,' Help section 8.4.6).

Step 1: A set of rules (in TEJAS Version 2.0) will specify the requirement

for each technology to execute each specific primitive, based upon the

contents of that primitive and the assumptions for that task. The expert

program must (at user request) document the reasoning behind each

requirement, so that you can see the driving factors in the decision (in

order to know what assumptions or steps to change before re-running the

analysis). This justification requires keeping track of all specific primitives

(representing steps in the task) that justify the need for each technology.

These technologies are then compiled into a single list for the entire task.

Go to the next card for an explanation of Step 2-->

TT..jtL$ ,,,t.

_,_'gZ.o L 3/3 0/9 0 J [Help Henu J"
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Technology Requirement and Criticality cont'd _1 _ _" 63of3 [_;>

Step 2: Next the software must show the criticality of each required

technology. The stack interface should give you a choice of how you can

display the data. For example, if criticality is to be judged by a technology's

readiness level versus the need date (mission date), then all technologies

that will NOT reach Level 8 (full operational capability) by that date are

critical, in order of how many years behind they'll be. The software must

compare the mission date of that task with each required technology's
Level 8 forecast to show the shortfalls.

Criticality might also be judged by the NUMBER of specific primitives

requiring that technology. If all GRASP primitives require Multi-Fingered

Gripper technology because of the lack of a dedicated grasp interface on

an ORU, for example, then that technology is critical, even if available.

The objective is to be able to change your forecast or assumptions, rerun

the analysis, and see the effect on the teletechnologies ° list and ranking.

'FEJAS ,,,t

1_ _v,.o 13/30/90 ]lHelpHenuJ _ I Definel__ [_

I0 Te_robotics ']lechnologies

lEnd Effector I [Multi-Finger (>3) I
Source: TFJAS M Dre_J et aJJPL 1989 (P. Fiorini9t89)

A group of robotic devices

characterized by more than three
fingers, i.e. movable appendices on
the main body of the end-effector.
They can be either anthropomorphic
or special purpose. In the first case
they try to mimic the shape of the
human hand with typically four of
five fingers, while in the second case
fingers are optimally positioned for
a particular task. In the first case
fingers are multi jointed, while in
the second case, fingers can have
just one degree of freedom (i.e. rigid'

multi fingered
Control Execution

3

2

! I
1990 2005 2010
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Specifying Technology Requirements 7.7.7I of 2 [_

Technology requirements derive from a need to perform a task under

certain circumstances. The TEJAS hypermedia approach creates specific

verb primitives from generic ones, relating those specific primitives with the

task description and outline, assumptions, information on tools, services,

acronyms, terms, the environment, and the telerobot work system(s) used

(FTS, JEMS-RMS, JEMS-SFA, MRMS, RMS, SPDM).

Relational rules in an analysis stack are then built in order to identify the

required technologies. In determining the critical path of development,

technology forecasts drive the telerobot calendar; the telerobot's selected

missions impose the due dates.

TEJAS is RELATIONAL by design, rather than hierarchical. ANY hierarchy

desired may be imposed on the data contained within these stacks (by

adding discriminator fields) without disturbing the system's built-in

versatility and components, or forcing the user through a set analysis path.

Telerobotics Systems
r,LOSSRKY

Glossar 9
of Terms

FTS JEMS-RMS JEMS-SrA SSRMS RMS SPDM

Telerobot

Primitives _ '/',"(Generic) _

Telerobot
Primitives
(Specific)_

Telerobotics _
TasksAssumptions _ Open Issues

Technologies Due
Abbreviations (+ forecasts) Dates

Technology requirements depend on task analysis. Specification of

a) arguments of generic primitives, including work system, operating mode,

conditions, etc., b) assumptions about the environment, the task, etc., and

c) data about all telerobotics technologies will feed a decision engine.

'FEJAS ,,,,

 v,.o  , 0,00
131



TeleTechnologies Stack - Card Backgrounds _3 7.7.8lofl

There are two different backgrounds in this stack, each with a specific

name and a purpose:

TeleTechnologies.bg: main backgrounds for the stacks. Different cards for

each technology. Incorporates primary information fields: thirteen visible

background information fields of different types, one hidden shadow field

(Forecast Notes), and two hidden rectangle Source fields (at any one time).

Contributions.bg: specialized, for the Contributions Card only. Unlocked.

_:_,,.o t 3/3o/, ol IHelpHenuJ_

TeleTechnoloqies Stack - Information Fields 7.7.9t of 5 (_

There are sixteen information fields common to the 'TeleTechnologies.bg'

background: Techl, Tech2, Definition, Source.Technology,

Source.Definition, Source.Forecast, NASREM, Level 1 - Level 8, and

Forecast Notes. A forecast histogram is stored as a card picture (see Help

section 7.7.11). Field specifications are on the following cards.

If at any time, you disagree with the contents of an unlocked field, you may

change it (leave locked fields alone). The TEJAS project WANTS you to

change the Definition, Level 1-8 forecasts, and Forecast Notes if you wish.

Make general comments in the User Notes field. The TEJAS Version and

Date fields will help you remember where you've made changes and

comments. If you want your changes to be considered for compilation,

please follow the simple conventions detailed in the field specifications.

All stacks returned to the TEJAS Editor will be compiled via scripts, after

each change has been reviewed. PLEASE use the User Notes; SAVE TIME!

_,_v,.o I 3,30,,0 I t.elp Henul _" [Def'ineJ__
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TeleTechnologies Stack - Information Fields

Field specifications:

<_ 7.7.92 of 5 _>

Techl, Tech 2: unlocked, unlabeled rectangle fields at top left and right.

Enter the technology name. Two fields can provide enough information to

find the technology quickly. The fields are therefore a de facto working

categorization scheme, NOT a formal one, that aids in scanning the list of

technologies on the TeleTechs Menu card (first in the stack).

Definition: unlocked, unlabeled scrolling field at middle left. Definition and

notes about the technology, as compiled first from the Source.Definition

and changed during a technologies review process.

NASREM: unlocked, labeled, rectangle field just below the Definition

scrolling field. Shows categorization of the technology according to the

NASREM standard model (see Contributions card for exact reference). See

'Buttons' Help cards for this stack on how to enter the NASREM category.

•r];.1As _,,

_,_¥1.0 [3/30/90 ][HelpMenuJ _ [DefineJ__

TeleTechnologies Stack - Information Fields <_ 7.7.93 of'5 [_

Field specifications cont'd:

Source.Technology, Source.Definition, Source.Forecast: unlocked, labeled

transparent fields at upper right, superimposed one upon another in the

same location, with only one field visible at any time, to save space.

Accessed one-by-one through a pop-up menu attached to the Source

button (see the 'Buttons' Help cards for this stack). Each field contains an

abbreviated reference to the document or notes where the technology,

definition, or forecast (respectively) was first contributed to the TEJAS

project. For more definitive titles, see the Contributions card (last card in

the stack).

"rTJa$ ,,,

_:_v,.0 I 3;3o;9o I lse,p HenuJ_
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TeleTechnolocjies Stack - Information Fields <_3 7.7.94 of 5 [_

Field specifications cont'd:

Level 1 - Level 8: locked, unlabeled, rectangle fields found to the

immediate right of the Definition field; arranged in ascending order. Visible

only when the Forecast button is highlighted (see Help section 7.7.10).

These fields represent the START date for each technology readiness level

for the particular technology represented by that card. The levels are:

Level 1: Basic principles understood

Level 2: Conceptual design formulated

Level 3: Conceptual design tested analytically or experimentally

Level 4: Critical functions/characteristics demonstration

Level 5: Component/brassboard tested in relevant environment

Level 6: Prototype/engineering model tested in environment

Level 7: Engineering model tested in space

Level 8: Initial/full operational capability on-orbit

:l_ _¥-_''- 1.0 [ 3/30/90 I lXelp Menul '

More --->

I lie,fine I_ _ _Ii

TeleTechnologies Stack - Information Fields 7.7.950f5 [_

Field specifications cont'd:

Level 1 - Level 8 continued: To change the forecast dates, click on the

field opposite its level number (1-8) on the histogram. A dialog box will

prompt you to enter the start date for that level (e.g., for Level 7, the prompt

reads 'Start date engineering model test in space?'). Any date already in

that field will appear as selected text in the response line. You can type in

a new date and click on OK; this action will close the dialog box, and

replace the original contents of the field with your entry.

NOTE: 'Cancel' CLEARS ALL DATA from that field!! If you enter a new date,

then change your mind, RETYPE the original date and select 'OK'. DO NOT

use Cancel at all. Click on any field to review the prompt, but click on OK or

hit the return key to close the dialog box while preserving the original date.

NOTE: The histogram will NOT change with new dates (Help section 7.7.11).

TEJA5 ,,,

_',_vt.o 13/3o/90 ][Xelp MenuJ _ IOefineJ__ _ll

134



TeleTechnologies Stack - Buttons <_ _t_.i0or"3 @

Only one button in the "TeleTechnologies.bg" background helps to access

information about each technology, or a related technology. The other

background buttons are for showing, hiding, or updating information.

%14

IFind Tech I_-to find a particular technology, click here and hold down the

mouse button. A pop-up menu will give you the choice of "By Name" or

"From Menu" (neither is selected by default)_

If you choose 'From Menu', you will go to the first card of the

stack, where you can use the 'Technologies Menu' (see

'TeleTech Menus Card,' Help section 7.7.12). Scroll the

menu until you see the technology you want, and click on its

name to go to that technology card. This is the fastest way to

find technologies.

%1,'

I 3/3o/9o I IHelp Menul'

More --->

TeleTechnologies Stack - Buttons

I Find Tech J button (cont'd) -

<_ 727.10oiL3 @

If you choose 'By Name' from the pop-up menu attached to

this button, a dialog box will ask "Find what Technology?."

Type in the key words you wish to find (for example, 'gripper';
I Find Tech I_ capitalization is not required) and click OK (or press

return). If not found, a message will tell you so. Try again - you may have

misspelled it. This is faster than using the Next, Previous, or Show buttons

to scan cards one at a time, if you know the technology's name. But using

the "By Name" device is not as fast or as efficient as using the "From Menu"

option to scan the Technologies menu (see "TeleTech Menus Card," Help

section 7.7.1 2).

More --->

TI3AS _,_
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TeleTechnologies Stack - Buttons

- Normally highlighted, this button shows and hides

five buttons _ and the "NAS REM" rectangle field they

737.10o[ 3

affect. These buttons enter the NASREM categories Sensing & Perception,

Con&ol Execution, Planning & Reasoning, Operator Interface, and Systems

Integration into the NASREM field, for quick sorting and searching. This

categorization adheres to the NASREM standard model (NBS Technical

Note 1 235; see ConlTibutions Card). PLEASE use the buttons to enter the

NASREM category into the NASREM field, for absolute uniformity of

spelling - it makes searching on that field accurate.

P_ - These two buttons work interactively: when the Forecast button

(cloudy sun) is highlighted (shown here), the Level 1-8 information fields

and the forecast histogram (see Help section 7.7.1 1) are visible. The

Forecast Notes (dripping pen) button hides the card picture (i.e.,the

histogram) to use that screen space to display the normally hidden

Forecast Notes field, but does not hide the Level 1-8 fields (ifvisible).

TZ3AS _,,

_._v,.. [3/30/90 I IHelpMenul _ JDefineJ_l_

I Image Processing ] rContour-Extended Feature Extraction ]

Source:

Integrated hardware/software
package to perform approximate
overlays of probable edges and
surfaces in a sensed scene. As a first

step in computer interpretation of
video camera images, local intensity
edges are often detected and labeled.
These edges can in turn be spatially
connected into extended contours

which are often projected outlines of
significant object edges in the scene.
Contour shape can thus be used as the
basis for matching to stored 3-D
object models.

Sensing & Perception

TEJA5 M.Dre_ etalJPL 1989(P. Schenker 9189)
4,

[f- 8 i

I

I

I

I

I

I

I

! I
1990 1995 2000 2005 2010
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TeleTechnologies Stack - Forecast Histograms v v.zzo( 1 @

The forecast histograms are the two-dimensional graphs that appear to the

right of the Level 1-8 fields when the forecast button is highlighted. These

graphs start at 1990 and run for twenty years. A filled bar _ represents

that readiness level's duration, beginning at the start year shown, and

ending at the start year of the next level. For Level 8, a running arrow

is used instead (to draw attention). When the next level's start year is TBD,

the histogram bar ends in TBD _TBD after 3 years.

For TEJAS Version 1.0, these graphs were created by hand (using a draw

program) according to the technology forecast, then pasted onto the card

layer for each card.., a tedious process (see the "HyperCard Hierarchy"

information in the HyperCard User's Manual for more information on layers).

This process may be automated (if so authorized) in a later TEJAS version,

so that the histograms would respond to a new forecast date.

NOTE: DO NOT change the histograms if you change the forecast dates.

Send the updated stack to the TEJAS Editor, who will remake the histogram.

_'_ _,_.,.0 [3/30/90 ]lHelpHenuJ _ JDefineJ_ _

TeleTech.2793 :: Control Algorithm :: Hybrid (Position/Force)

TeleTech.3099 :: Control Algorithm :: Position/Orientation

TeleTech.132775 :: Control Algorithm :: Resolved Rate

TeleTech.98590 :: Control Mode :: Bilateral Force Reflection

TeleTech.46558
Te eTech. 12645

TeleTech. 13223

TeleTech.5935 :

TeleTech.42897

TeleTech.43114

TeleTech.43318

TeleTech.34911

•" Control Mode

•" Control Mode

:: Control Mode

: Control Mode ::

:: End Effector ::

:: End Effector ::

:: End Effector ::

:: End Effector ::

" Exoskeleton Master/Slave

•" Shared

:: Supervised Autonomy
Traded

Jointed Finger

Multi-Finger (>3)

Quick-Change

Rotary Power Tool

TeleTech.33246 :: End Effector :: Special Purpose

TeleTech.124144 :: Mechanical Components :: Shape Alloy Actuators

.........:-- ..............."'--'
S&PICEIP qlO IlSl iEif,,m., v-

@
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7.12

TeleTechnologies Stack - TeleTech Menus Card <_37i of, _>

The firstcard of this stack is the TeleTechnologies menu card. The number

and length of TeleTechnology names require the use of a "choice field',

stored on this firstcard as a card field. Choice fields act like large menus;

to view any technology card, scroll to that technology name in the

TeleTechnologies Menu and click on it.You will immediately go to that card.

This card has two supporting card buttons:

LLoadHenu] - This button will first warn you to be patient, then empty the
menu. sort the stack, and reload the menu with the technology names. This

function takes a few minutes, but must be done each time technologies are

added to the stack. If you are adding a few cards, click here after finishing.

L CountNASREMJ - This button will count the number of technologies in each

NAS REM category (see Help section 7.7.1 0), then show you the count in

the HyperCard message box. It takes a few seconds.

TEJAS _,,

_.,.0 L3/30/90 JlHeap Henul _ LoefineJi_'__

TeleTechnologies Stack - Contributions Card 717.13of !

The LAST card of every reference stack is like this one. When compiled,

these cards form a bibliography of the TEJAS effort. The 'References'

scrolling field gives a detailed list of documents, notes, or other sources

that are also identified by abbreviations in the Source fields on the stack's

information cards. Each reference also contains a short note about how the

source was used. The corresponding numbered lines in the 'Contributor'

scrolling field list who contributed the information and when. This data

contibutes to the TEJAS goal of "total traceability."

With the TeleTechnologies stacks, this card is particularly important. As the

technology definitions and forecasts are used, modified, and used again,

this card will not be wiped clean. Instead, it will show, by the number and

date of entry, the progression of compilation of the community's knowledge

into a universal technologies stack. Please read and follow the card's

instructions. If there is a reference that you think should be added but that

you will not be compiling, let the TEJAS Editor know.

TT-J/t_ _,_ , o,ooif.e.,,,",,,,,uJ
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Section 8

User Instructions:
Analysis Stacks
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Section 8.1

User Instructions:
EVATasks Stack
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EVATasks Help Menu <_3 Menule_l

8.1 User Instructions

Background:

[] 8.1.1 General Information

[] 8.1.2 The User's Role

[] 8.1.3 Changing the Standard

[] 8.1.4 Adding Cards

[] 8.1.5 Deleting Cards

...................... 1uz, zqu_,1 .....................

[] 8.1.6

[] 8.1.7

[] 8.1.8

TE3AS

Task Analysis in TEJAS

Relating Tasks,

Assumptions, and

Open Issues

Task Baseline Cards vs.

Specific Task Stack

_,_.

I 3/30/90 I IHelp Menu I"

Stack-Specific Help:

[] 8.1.9 Card Backgrounds

[] 8.1.10 Information Fields

[]8.1.11 Buttons

........ I u_, 1 ..................Doaoo aaoaao., .ao

[] 8.1.12 Building a Specific Task
[] 8.1.13 EVATasks Menu

I N'STRUCTiOM$: ................................... I

Click [] box to access section; |

Click arrows to pagethrough Help stack; II
Click 'T-flag' to return to point of origin. I

I I)efine I__

EVATasks SLack - General InformaLion

The EVATasks stack is the starting point for analysis of tasks involving only

human crew performing extravehicular operations. There is one task

summary card for each task; each card contains a prose (unstructured)

description and outline of that task.

This stack is the primary task analysis stack of a trio of stacks: EVATask,

EVAAssume and EVAIssues. Together, these three stacks form an archive

of basic information about any crew-EVA tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS'

(Help section 8.1.6).

TIE JAB -,,

_,_vt.o I 3/30/90 I l Help Menu I<
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EVATasks Stack - The User's Role 8.1.2lof!

This stack is the starting point in your analysis of crew-EVA tasks (see

'Task Analysis in TEJAS °, Help section 8.1.6). If you use TEJAS for task

analysis, your role is to fill the task summary cards with a description and

outline for each of your tasks (see 'Information Fields', Help section 8.1.10).

When a task summary card has been completed for a particular task, the

next step is to fill out a corresponding EVAAssume card for the task

assumptions (things you know; see Help section 8.2), and an EVAIssues

card for the open issues (things you DON'T know; see Help section 8.3).

These cards are created and named using the 'Assumptions' and 'Open

Issues' icon buttons on any task summary card (Help section 8.1.11).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.1.7 and 8.1.8).

'rE3AS _,,

_vLo L3/30/90 J[llelp HenuJ _ L0e,,ne]__

EVATasks Stack - Changing the Standard <_ 8.1.3loll

Unlike the reference stacks, the TEJAS analysis stacks have no

standardized information to maintain, review, or change.

However, the information that you enter on each of the task summary cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in 'Building a Specific Task,' Help

section 8.1.12). You should take the time to fill out each task summary card

accurately and completely before proceeding further into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.

'FE3AS _,,

_,_V-'"- I.O [ 3/30/90 J [ltelp Henul IgefineJ  
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EVATasks Stack - Adding Cards <_I 8.1.4loll @

You can add any new Task Summary card as you feel the need, by

choosing 'New Card' from the Edit menu.

Each time you add a card, HyperCard gives it a card ID (e.g., '5058'). The

ID is helpful in uniquely identifying that task, so in addition, a TEJAS script

sets the new card's name to 'EVATask.5058'. This number is then

permanently associated with that task. These ID's appear in the Tasks

Menu on the Explanation Card (see 'EVATasks Menu,' Help section 8.1.13),

and in the names of the associated Assumptions and Open Issues cards

(see 'Relating Tasks, Assumptions, and Open Issues' and 'Task Baseline

Cards vs. Specific Task Stack,' Help sections 8.1.7 and 8.1.8).

NOTE: If you want this built-in system that identifies and relates task

summaries, assumptions and open issues to work for you, DO NOT

CHANGE any of the CARD NAMES in the analysis stacks!

,.e I a/ao/9o I I.elp Henul _

EYATasks Stack - Deleting Cards <_ 8.1.51 of 2 @

Any task summary card EXCEPT the Explanation Card (see next card) may

be deleted if you wish to... alter all, you created it. However, you must

remember[e],_leIl,l'.Z¢].ll'--1,_ll.tlJ|1 about the EVATasks stack:

For each task summary card, there are an associated assumptions card and

an open issues card (see Help II
sections 8.1.7 and 8.1.8). Are gou SURE gou rant to delete this task?It Cancel

Therefore, although TEJAS

will let you delete task

summaries, you will get TWO

chances to Cancel through

dialog boxes, as shown. Each

appears after a warning sound.

Linked assumptions and open issues go, too!

More --->

Suggestion: CHANGE a task summary card's text, rather than delete it.

'I_E3A5 ,,,/

_,_V,.O 13/30/90 IIHelpMenur 10efinel_ _ _ii
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EVATasks Stack - Deleting Cards <_ 8.1.52 of 2

This second message reminds
Linked assumptions and open issues go, too!

you that the associated cards in
Proceed * Cancel the EVAAssume and EVAIssues

stacks will also be deleted if you

delete a task summary card. In fact, this is the ONLY way to delete

assumptions and open issues cards; you cannot delete cards from inside

the EVAAssume and EVAIssues stacks, because another HyperTalk script

will prevent it, and give you a warning to delete cards from inside this

EVATasks stack (see help sections 8.2.5 and 8.3.5).

BEWARE: This protection does not prevent you from cutting cards and then

forgetting to paste them back in the stack. DON'T DO IT! Be careful.

NOTE: The Explanation Card (first card) is required for navigation and user

understanding; it is the only card with the EVATasks menu (Help section

8.1.13). For that reason, it is both delete-protected and cut-protected.

_.,.o 13/3o/9o JlHelpHenul _ II)efineJ_._

Task Analysis in TEJAS <_ 8.1.6 [_1 of 5

TEJAS performs task analysis as a means to an end, not as its primary

function. The end result desired within TEJAS will be a list of the specific

primitives that define that particular task exactly. These specific primitives

(or 'specprims') may be exported to an existing Task Analysis Methodology

(TAM) for further use. Before that list can be assembled, there are certain

preliminary steps that must be taken; these are detailed on the next card.

Some of the fundamental ideas of task analysis in TEJAS include:

• Treat tasks as OBJECTS on an single level

• Make task information easy to access, WITHOUT negotiating a hierarchy

• Allow hierarchical structure to be overlaid on these objects if desired

• Provide a structure for analysis that is modular, flexible, and expandable

• Carry task analysis to the specific primitives list phase, then provide a

mechanism for direct output to other task analysis tools

More --->

"rEJA5 ,,,,,
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Task Analysis in TEJAS 8.1.62of5 [_

The work on task primitives that resulted in the EVAPrimitives and

TelePrimitives stacks produced several significant conclusions (see Help

sections 7.4.8 or 7.5.8). Existing Task Analysis Methodologies (TAMs),

although different in hierarchical structure, are similar in approach up to a

certain point. The steps they had in common were:

1. Name the task

2. Divide the task into subtasks; this can take several iterations.

3. Write a prose description of the task

4. State the assumptions of the task: about the task sequencing, the

environment, geometry, lighting, objects to be handled, tools used, etc.

5. State the open issues - things not decided or known

6. Develop an outline (no set format) of the steps in the task

7. Build the detailed task script of specific primitives

The TEJAS analysis stacks are structured to accomplish these seven steps.

Task Analysis in TEJAS <_ 8.1.63of5 [_

The simplified listof seven steps appears below. The three integrated

TEJAS analysis stacks EVATasks, EVAAssume, and EVAlssues, work

together as diagrammed to accom__h _ EVATasks

]I. Name the task _ _V
Task Summary cards

IS. Diwide the task into subtasks Jl_ A
l_- write a prose description or the task J//_._.-_ _ EVAAssume

I_. State the assumptions o£ the task_ I v Assumptions cards
15-State the open issues _ / I _

J6. Develop an outline o_£the tl___-__A EYiqssues

l?.Build the speci£i¢ primitives script J -V Open Issues cards

The information fields in each stack's cards store the information shown.

NOTE: To avoid a built-in hierarchy (as mentioned before), TEJAS assumes

that step 2 has already been done. In TEJAS, all tasks are equivalent, no

matter how you consider them. It is up to you to keep straight what is a

subtask of a larger task in your hierarchy. More --->

'FEJA_ ,,,p.
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Task Analysis in TEJAS <_ 8.1.64of5

You begin by using the three analysis stacks with the EVATasks stack.

EVAT___

EVAAssume_

E VAIssP_

Open the EVATasks stack and select 'New Card' from the

'Edit' menu. A new task summary card is created and uniquely

numbered and named. This numbering system is used to link the

three associated cards (see 'Relating Tasks, Assumptions, and Open

Issues', Help section 8.1.7).

Use the 'Assumptions' button on the new task summary card

(Help section 8.1.11) to create an associated assumptions card in

EVAAssume. You can list whatever assumptions you have now.

Now from either EVATasks or EVAAssume, use the 'Open Issues'

button (Help section 8.1.11) to create an associated open issues

card in EVAIssues. You can list whatever you do not know.

More --->

TT-3AS _,t

_,_L-'-° I 3/30/90 I[Help Menul _

Task Analysis in TEJAS 8.1.65 oI_5

You can revisit any of these cards as many times as you want, in any order.

from anyplace within TEJAS. An automatically updated menu at the front of

each analysis stack will list the cards by their card name _)

/v\
(with that unique task number), and the task name as

originally entered on the task assumptions card (see

Help sections 8.1.7, 8.1.10 and 8.1.11).

The EVATasks, EVAAssumptions, and EVAIssues stacks

are therefore an integrated set of archives of information

about the EVATasks you analyze.

When information on a particular task has been entered

on all three cards, you are ready to create the specific

primitives (specprims) list for that task. To build these

specprims, you must first build a specific task stack (see

'Building a Specific Task', Help section 8.1.12).

I 3/3o/90 I IXelp Henul _
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Relating Tasks, Assumptions, and Open Issues ,_ 8.1.71 o1["1 [_

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how:

A HyperTalk script uses the four-to-six digit card ID ####

assigned to every new card by HyperCard (see the "HyperCard

User's Guide") to set the name of each new task summary card in

EVATasks to 'EVATask.####' as it is created.

Similarly, another script sets the name of the corresponding

assumptions card (Help section 8.2) to 'EVAAssume.####' and

the open issues card (Help section 8.3) to 'EVAIssues.####' as

they are created (see sections 8.1.7 and 8.1.12). Each card thus

bears the task summary card's ID number in its own name.

Therefore, although the three baseline cards are in separate

stacks, they are uniquely linked.

EYATasks

EVAAssume

EVAIssues

%1/

I 3/30/90 J [Help Henu] _

Task Baseline Cards vs. Specific Tasks Stack

"Why create a specific task stack before specifying the task primitives?

Why perform that intermediary step?" The answer is, FLEXIBILITY!

EVATask.6357

Each specific task stack includes a COPY of the task

summary card from EVATasks, the assumptions card from

EVAAssume, and the open issues card from EVAIssues.

Within that specific task stack, you can CHANGE the

description, outline, assumptions, open issues, etc. of that

specific task. The original (baseline) data is still intact,

safely archived on the original cards in their three

respective stacks.

This leaves you free to go back to the original task summary card in

EVATasks and create another specific task stack with the same data.

•]"z:,ms ,,,
 v,.o L3,3o,ooJl"elpHenur 1Oerenei . 
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EVATasks Stack - Card Backgrounds

There is only one background in these stacks. By specific name"

<_ 8.1.9lo111 @

EVATask.bg: main background for the stack; used for the Explanation Card

and all task summaries (see Help sections 8.1.6 and 8.1.7).

T*.l/t.s _,,

_'_ _,_., 0 [ 3/30/90 I lXelp Menul _

I.I0
EVATasks Stack - Information Fields _81 of t E_

There are three information fields common to the 'EVATask.bg ° background:

Task, Description, and Outline. Field specifications are below.

Task: unlocked, labeled transparent field at top center. Enter the task name.

It is best to be specific; there is enough space for long titles in this field.

Source: unlocked, labeled rectangle field for your name and organization.

Description: unlocked, labeled scrolling field. Enter a prose description of

the task, either imported from an existing text file (section 5.0), or typed in.

Outline: unlocked, labeled scrolling field. Enter an approximation of the

steps in the task. There are no restrictions on style; use a method familiar

to you. Be complete; this Outline will be your guide to building the specific

primitives list that exactly scripts the task. Modifications may be made at

any time before building a specific task (Help section 8.1.12).

TT-JAS _,,

_,_v,o [3/30/90J[HelpMenuJ_ Loe,inej__
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EVATasks Stack - Buttons
i. II

- The pop-up menu attached to this EVATasks button at the upper left
corner of all task summary cards performs two very important

functions, but only one at a time. In this stack, the menu shows only "Build

Specific Stack." Within a specific task stack, itshows "Build Deriv Task"

(see "Building a Derivative Task', Help section 9.3.6).

To preview what you will see and what you must do when using this button

to build a specific task, see "Building a Specific Task" (Help section 8.1.1 2).

J|Io] _[Oil lUJ_'4 II I-" I kl-'Lll n [o] _ Ik_'dI I-" [ozu g,| :F_I |]l _[_ I | F_I g | I • g _I _q l [o] _h

But ifyou do, you can stillCancel from the dialog boxes that appear.

With only one selection, this button could have worked without a pop-up

menu, using a single dialog box. But the menu forces you to MANUALLY

select "Build Specific Task" alter reading it,thereby giving you a first

chance to avoid the whole process.

,.o t a/ao/9o I[Help MenuJ

EVATasks Stack - Buttons e. z. zz2 of 2 @

- The Assumptions button at the upper right corner of all task
summary cards takes you immediately to the Assumptions card for the

task summary you are viewing. Ifyou have not yet created an associated

card in the EVAAssume stack, the button will do this for you, assign itthe

ID number for that task, and put the task name in the Task field.

- The Open Issues button at the upper right corner of all task
summary cards takes you immediately to the Open Issues card for the

task summary you are viewing. Ifyou have not yet created an associated

card in the EVAlssues stack, the button will do this for you, assign itthe

ID number for that task, and put the task name in the Task field.

-_- The Tasks Menu button at lower right on all cards in this stack
takes you immediately to the Explanation card and shows the Tasks

Menu field. Itwill appear to highlight there; that is an overlaid card button

(see Help section 8.1.1 3). This button does NOT sort the stack first!

TT-3AS ,,,

_t },_¥1.0 L3/3o/9o l[Help MenuJ _ [Define]__
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EVATasks Stack - Building a Specific Task <_8_ 1.12of 4 [_

Once you have completed your initialwork with this stack, EVAAssume and

EVAlssues (see "Task Analysis in TEJAS', Help section 8.1.6), and you are

ready to build a listof specific task primitives that exactly define that task,

you are ready to use the "Build Specific Task" option in the EVATasks

bulton on the upper leftcorner of the summary card for that task. Here is

how the process works:

JBuild

Step 1. Click and hold down on the EVATasks button (shown at left).

Step 2. The button will highlight as shown, and a pop-up menu will

j appear with one option, "Build Specific Task."Specific Task
m

If you release the mouse key without selecting anything, the menu will

disappear and the EVATasks button's highlight will return to normal,

as it was before. But if you select "Build Specific Task", the following

sequence begins: More--->

. i,e,, e."i i"e'i.ei  

EVATasks Stack - Building a Specific Task <_ezz.12of 4 (_

Step 3. If you select "Build Specific Task", the dialog box below warns you

that the process is starting and gives you an option to Cancel:

JJBuildi

ng a specific task stack. Y'all be patient.J

I
Please enter all information as requested!

Step 4. After clicking on OK,

another dialog box appears,

asking you to enter information

exactly as a future message will

prompt. Click on OK. You may

notice a slight pause here,

depending on your RAM.

Step 5. The third dialog box will give you a

and wait for the 'New Stack...' dialog box to

Type "EVATask.5058" for new stack name.

o 13/ao ,oII Help Menu J_

new stack name. Click on OK,

follow. Then type the stack
name EXACTLY as shown

between the single quotes (an

example is shown). More --->

1Define I_ _ ]]_
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EVATasks Stack - Building a Specific Task 8.1.12_3 o[4

Step 6. Once having passed the third dialog box, the script will open the

'New Stack...' dialog box, and give you the last of two options to Cancel:

I_;I TEJAS Stacks I

New stack name:

iEVATask.505B

_My Hard Disk

[ I

[] Copy current background

I [ Cancel]

_TJAS _,,

I3/3oz9o I IHelp Menul _

To proceed, type the
task name EXACTLY as

previously requested (the

same example is shown).

IMPORTANT! Leave the

'Copy current background'
box selected.

Click on the 'New' button

(shown), or press return.

More --->

EVATasks Stack - Building a Specific Task <_8.1.12 [_4 0{4

After completing the 'New Stack...' dialog box and pressing the 'New'

button (or the return key on your keyboard), the dialog box disappears and

the cursor turns into the 'busy' symbol (_. Depending on your Macintosh's

processor and RAM configuration, your screen will remain frozen (with the

busy symbol altering periodically) for several seconds while the program

builds the new specific task stack.

When the screen is released, the first card in your new specific task stack

will appear. A tune will play, and this messa_le will appear:

Welcome to the specific "EYATosk.5058" stack.

This new specific task stack I'(" OK _l
has the needed tools for k\ JJ

building the specific primitives list that exactly defines that task. For more

information on these tools, see 'EVASpecPrim Tools' stack help (Help

section 9.1). For more information on how to use the new stack, see

'EVATask.5058 Example Stack' (Help section 9.3).

T]:JAS ,,,

_1_.,.o 13130,90 IlHelpMenul < Ioefinel_ _
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i_ Extrave&icudar Activity (EVA) Task Summary

EVATask.5058 :: OMV Maintenance,

EVATask.5276 :: OMV Servicing,

EVATask.4663 :: OMV/Payload Assembly,

EVATask.4113 :: Truss Assembly,

T,-JAs
C,

EVATasks Stack - EVATasks Menu
<_ 8ii-13of I

Located on the Explanation Card (first card in this stack) is a card field

(Tasks Menu) that holds a list of the task summary cards in this stack. This

menu can be used as a navigation aid, or to refresh your memory on what

tasks you've defined, without having to scroll through the stack.

To navigate, click on the task whose summary card you wish to view.

Format of the menu is consistent: the card name (e.g., "EVATask.5058"; see

Help section 8.1.4); two colons bracketed by spaces; and the Task name

(e.g., "EVATask.5058 :: OMV Maintenance").

The tasks will be alphabeticized by Task name ONLY if the stack has

already been sorted (see Help section 8.1.11).

The menu updates automatically. The card field is rebuilt each time it is

shown using the Tasks Menu button (see Help section 8.1.11). For a large

number of task summaries in the stack, rebuilding may take a few seconds.

t_ _vx.o 13,3o/9o llHelpHenu r lOefinel__
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Section 8.2

User Instructions:
EVAAssume Stack
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EVAAssume Help Menu

8.2 User Instructions

Background:

[] 8.2.1 General Information

[] 8.2.2 The User's Role

[] 8.2.3 Changing the Standard

[] 8.2.4 Adding Cards

[] 8.2.5 Deleting Cards

......................1u_pe, 1.....................
[] 8.2.6 Relating Tasks,

Assumptions, and

Open Issues

TTja$ 4,,

_._v,.o I 3/3o/9o I I.elp Menur

Menuloll

Stack-Specific Help:

[] 8.2.7 Card Backgrounds

[] 8.2.8 Information Fields

[]8.2.9 Buttons

...................... 1 u_F e: 1.....................
[] 8.2.10 EVAAssumptions Menu

i NSTRUCTION$: ........... I
CHck [] box to eccess aection;
C|ick arrows to page through He] p stack;

C]ick 'T-flag' to return to point of origin.

EVAAssume Stack - General Information

The EVAAssume stack is the second step in analysis of tasks involving only

human EVA crew performing operations. There is one assumptions card for

each task; each card holds a prose (unstructured) list of the assumptions

made when planning that task.

This stack is the secondary task analysis stack of a trio of stacks: EVATask,

EVAAssume and EVAIssues. Together, these three stacks form an archive

of basic information about any crew-EVA tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS'

(Help section 8.1.6).

TT.3A5 4,,

_,_.,.o I 3/30,90 I IHelp Menul_ tOe,inel  
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EVAAssume Stack - The User's Role  .2.2of I

This stack is for you to use in the analysis of crew-EVA tasks (see 'Task

Analysis in TEJAS', Help section 8.1.6). Your role, if you use TEJAS for

task analysis, is to fill the task assumption cards with a text listing of the

assumptions you made about your particular tasks (see 'Information Fields',

section 8.2.8).

When a task assumptions card has been completed for a particular task,

the next step is to fill out a corresponding EVAIssues card for the open

issues (things you DON'T know; see Help section 8.3). These cards can be

created and named using the 'Open Issues' icon buttons found on the

upper right of any assumptions card (see Help section 8.2.7).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.1.7 and 8.1.8).

T,_,_As ,,,

EVAAssume Stack - Changing the Standard <_ 8.2.311 0('2 [_

Unlike the reference stacks (Glossary, Acronym, EVAPrimitives,

TelePrimitives, and TeleTechnologies in TEJAS Version 1.0), the TEJAS

analysis stacks have no standardized information to maintain, review, or

change. But the stack format of this particular stack must change; your

inputs are requested here (see the next card).

The information that you enter on each of the task assumptions cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in Help section 8.1.12). In that process

the associated assumptions card is copied into the new specific task stack.

You should take the time to fill out each task assumptions card accurately

and completely before proceeding further into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.

_,_.11.0 [3/30/9o ][HelpHenuJ _ IDefinel_ _
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EVAAssume Stack - Changing the Standard cont'd e.2.32 of 2

The Version 1.0 EVAAssume stack consists of a single scrolling field with

data on the task environment, crew, vehicles, and objects involved stored

as text under subheadings. This system suffices as an interim solution to

organizing your assumptions; you can read and interpret this information.

But the format is too inconsistent for a HyperTalk script to use in analyzing

the technologies involved. Therefore, the format of this stack must evolve.

Your assumptions in performing an EVA task will encompass certain

repetitive choices and rules. A new EVAAssume stack format must provide

dedicated fields and buttons in which HyperTalk scripts can find discrete

data (e.g., environment characteristics, tools manifested, number of crew

involved, etc.) with default values (where appropriate) and room for

amorphous text descriptions (where necessary). The objective of this new

format is (as always in TEJAS) to organize and interrelate the massive data

set, not to provide an 'EVA cookbook.' Your comments and ideas on the

new format's content and layout are welcome.

TE3A5 _,-_

:_ _V,.O 13/30/90 JlHelpMenul" Igefinel_ _

EVAAssume Stack - Adding Cards

DO NOT ADD ANY CARDS TO THIS STACK!

<_ 8.2.4loll

The cards in this stack and the EVAlssues stack (open issues) correspond

to a particular task summary card in the EVATasks stack and to each other.

TEJAS establishes that relationship through the use of a unique number for

each task (see "Task Analysis in TEJAS," Help section 8.1.6).

Creating a new assumptions card in this stack, using either "New Card" or

"Copy Card'/'Paste Card" circumvents the above process. DON'T DO IT.

Instead, should you enter this stack looking for a particular task's

assumptions card and NOT find it,go to the EVATasks stack (using either

the TEJAS boot button's pop-up menu or through TEJASHome). Find the_

task summary card for the task in question, and press the Assumptions <¢>
button. You will return to a new, properly named card in this EVAAssume

stack, with the task name already filled out.

[3,30,90 l[SeipHenuJ [OerineJ  
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EVAAssume Stack - Deleting Cards 8.2. sI of 2

Any task assumptions card EXCEPT the Explanation Card may be deleted,

if you wish to. After all, you created it. However, it would be a very poor

idea, and is therefore prevented by TEJAS. Here's why:

The cards in this stack are created by using the 'Assumptions' button

in either the EVATasks or EVAIssues stacks (see Help sections 8.1.11 and

8.3.9). During this process, they are named with the ID number of that task

(e.g., EVAAssume.5367; see 'Relating Tasks, Assumptions, and Open

Issues,' Help section 8.1.7). Including the ID number in the name is crucial.

If you delete an assumptions card, you will have to go back to the

EVATasks stack to replace it (see 'Adding Cards,' Help section 8.2.4). You

should CHANGE the information on a card rather than delete it.

Assumptions cards should ONLY be deleted when deleting an entire task in

the EVATasks stack (see Help section 8.2.5).

TZ;J/_5 _,_

_:_,t.o J3/30/90 JlllelpMenuJ _ JgefineJ_._ _]_

EVAAssume Stack - Deleting Cards 8.2. s2 of 2 [_

This second message reminds
Linked assumptions and open issues go, too!

you that the associated cards in

the EVAAssume and EVAIssues

stacks will also be deleted if you

delete a task summary card. In fact, this is the ONLY way to delete

assumptions and open issues cards - you cannot delete them from inside

the EVAAssume and EVAIssues stacks, because another HyperTalk script

will prevent it, and give you a warning to delete cards from inside this

EVATasks stack (see help sections 8.1.5 and 8.2.6).

BEWARE: This protection against deleting cards does not prevent you from

cutting cards and then forgetting to paste them back in the stack.

NOTE: The Explanation Card (first card) is required for navigation and for

user understanding; it is the only card with the EVAAssumptions menu (see

Help section 8.2.10). For that reason, it is both delete- and cut-protected.

•r_.]#.s _,t
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Relating Tasks, Assumptions, and Open Issues <_ 8.2.6lo¢1

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how:

Using the four-to-six digit card ID (####) assigned to every new

card by HyperCard (see "The HyperCard User's Guide"), a

TEJAS script sets the name of each new task summary card in
EVATasks to 'EVATask.####' as it is created.

Similarly, a TEJAS script sets the name of the corresponding

assumptions card (Help section 8.2) to 'EVAAssume.####' and

the open issues card (Help section 8.3) to 'EVAIssues.####' as

they are created (see sections 8.1.7 and 8.1.12). Each card thus

bears the task summary card's ID number in its own name.

Therefore, even though the three baseline cards are in different

stacks, they are uniquely linked.

%
EYAT_sks

EYAAssume

EYAIssue$

L 3/30/90 j IHelp Menul _

EVAAssume Stack - Card Backgrounds

There is only one background in these stacks. By specific name:

<_ 8.2.7loll

EVAAssume.bg: main background for the stack; used for the Explanation

Card and all task assumption cards (see Help sections 8.1.6 and 8.1.7).

TZ3A$ ,,,,,

_:_.l.o I 3/30/90 I [Help Henul _ I Define J_ ._
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EVAAssurne Stack -Information Fields <_l 81"osf'_ 12_

There are two information fields common to the 'EVAAssume.bg'

background" Task and Assumptions. Field specifications are below.

Task: unlocked, labeled transparent field at top center. Automatically filled

out when the assumptions cards are created from either the task summary

or open issue card for that task. You should never change the Task field

if you want that field to match the other two cards.

Assumptions: unlocked, labeled scrolling field at middle. Enter a prose list

of the assumptions for that task. This list can be either imported from an

existing text file (see Help section 5.1), or typed in. Areas covered by these

assumptions may include task, environment, sequencing, tools and

services, objects, etc. This is a necessary precursor to building a particular

list of specific primitives for that task. Specification must be more exact;

future versions of TEJAS will include a very different, more quantitative

stack for listing and analyzing this data (see Help section 8.2.3).

•rT-JA_ _,,

o L3/3o/go]l,e,,He..l I,ennell:' l 

EVAAssume Stack- Buttons

--The Assumptions icon button in the upper leftcorner of all task
assumptions cards has no function in the TEJAS Version I .0

EVAAssume stack other than as an identifier for the cards.

- The Task button in the upper right corner of all task assumptions
cards takes you immediately to the associated task summary card in

the EVATasks stack. Use itas a quick navigation aid.

- The Open Issues button in the upper right corner of all assumption
cards takes you immediately to the Open Issues card for that task.

Use itas a quick navigation aid. Ifan associated card in the EVAlssues

stack does not yet exist, the button will create one for you, name itwith the

ID number for that task, put the task name in the Task field, and take you to

that open issues card in the EVAlssues stack.

•rT.JA5 ,,,

[ 3,s0/g0 I lHelp Menul
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EVAAssume Stack - Buttons ,_ 8.2.92 0{2 @

- The Assumptions Menu button, found on all cards at lower right
(between the Define and S how buttons) will take you immediately to

the Explanation card and show the menu of task assumptions cards in the

stack. The button will appear to highlight there; that is actually an overlaid

card button (see Help section 8.2.1 0).

•r,c..1a5 ,,,,

;';_vt.o I 3/30/90 I Ixelp Menul_

EVAAssume Stack - Assumptions Menu <_8.2.10loll @

Located on the Explanation Card (first card in this stack) is a card field

(Assumptions Menu) that holds a list of the assumptions cards in this stack.

This menu can be used as a navigation aid, or to refresh your memory on

what assumptions you've defined, without having to scroll through the stack.

To navigate, click on the card you wish to view.

Format of the menu is consistent: the card name (EVAAssume.####; see

Help section 8.2.6); two colons bracketed by spaces; and the Task name

(example: "EVAAssume.4663 :: OMV/Payload Assembly").

The tasks will be alphabetized by Task name ONLY if the stack has

already been sorted (see Help section 8.2.9).

The menu updates automatically. The card field is rebuilt each time it is

shown using the Assumptions Menu button (see Help section 8.2.9). For a

large number of cards in the stack, rebuilding may take a few seconds.

TE3A5 ,,,,,
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EVAIssues Help Menu (_3 ..nuloll

8.3 User Instructions

Background:
[] 8.3.1 General Information

[] 8.3.2 The User's Role

[] 8.3.3 Changing the Standard

[] 8.3.4 Adding Cards

[] 8.3.5 Deleting Cards

......................1u,_p=! 1.....................
[] 8.3.6 Relating Tasks,

Assumptions, and

Open Issues

TI.1A5 _,,

_,_v,.o I a/3o/9o I lseip Me.ul <

Stack-Specific Help:

[] 8.3.7 Card Backgrounds

[] 8.3.8 Information Fields

[]8.3.9 Buttons

......................1u_p_, 1.....................
[] 8.3.10 EVAAssumptions Menu

INSTRUCTIONS: ---_-"-"" i

Click [] box to accesssection; II
Click arrows to page through Help stack; II
Click 'T-flag' to return to point of origin. I

IDefine I__

EVAIssues SLack - General Information <_ 8.3.1loll

The EVAIssues stack is the third step in analysis of tasks involving only

human EVA crew performing operations. There is one open issues card for

each task; each card holds a unstructured prose list of the guidelines,

specification, and steps left unresolved when planning that task.

This stack is the tertiary task analysis stack of a trio of stacks: EVATask,

EVAAssume and EVAIssues. Together, these three stacks form an archive

of basic information about any crew-EVA tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS'

(Help section 8.1.6).

TCJAB ,,,
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EVAIssues Stack - The User's Role 8.3.2loft

This stack is for you to use in the analysis of crew-EVA tasks (see 'Task

Analysis in TEJAS,' Help section 8.1.6). Your role is to fill the open issues

cards with a text listing of the issues about your particular tasks that you

were unable to resolve (see 'Information Fields', section 8.3.8).

When an open issues card has been completed for a particular task, you

should be ready to create a specific task stack for that task (see Help

section 8.1.12). There must be an associated assumptions card in

EVAAssume and a task summary card in EVATasks (see Help section 8.1.8).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.1.7 and 8.1.8).

TT-3AS _,t

_t _:_VI.0 I 3/30/90 J l itelp Henul _

EVAIssues Stack - Changing the Standard

Unlike the reference stacks (Glossary, Acronym, EVAPrimitives,

TelePrimitives, and TeleTechnologies in TEJAS Version 1.0), the TEJAS

analysis stacks have no standardized information to maintain, review, or

change. But for this stack, the stack format will change; your inputs are

requested there.

However, the information that you place on each of the open issues cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in Help section 8.1.12). In that process

the associated open issues card is copied into that new specific task stack.

You should take the time to fill out each open issues card accurately and

completely before proceeding deeper into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.

_',_Vt.0 [3/30/90 I[EIEIp Henui _ II}efine]l_,_ _1
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EVAIssues Stack - Adding Cards

DO NOT ADD ANY CARDS TO THIS STACK!

The cards in this stack and the EVAAssume stack (assumptions)

correspond to a particular task summary card in the EVATasks stack and to

each other. TEJAS establishes this relationship through the use of an ID

number for each task (see Help section 8.3.6).

Ifyou create a new assumptions card in this stack, using either New Card

or Copy Card/Paste Card, you circumvent the above process. DON'T DO IT.

Instead, should you enter this stack looking for a particular task's open

issues card and NOT find it,go to the EVATasks stack (using either the

TEJAS boot button's pop-up menu or through TEJAS Home). Find the task A

summary card for the task in question, and press the Open Issues

button. You will return to a new, properly named card in this EVAlssues

slack, with the task name already filledout.

TE3A$ ,,,,,

[3/30/90JtHelpHenu, [[lefine]  

EVAIssues Stack - Deleting Cards <_ 8.3.5loft [_

Any task open issues card EXCEPT the Explanation Card can be deleted, if

you wish to. After all, you created it. However, it would be a very poor idea,

and is therefore prevented by TEJAS. Here's why:

The cards in this stack are created by using the 'Open Issues' button

in either the EVATasks or EVAAssume stacks (see Help sections 8.1.11 and

8.2.9). During this process, they are named with the ID number of that task

(eog., EVAIssues.5367; see 'Relating Tasks, Assumptions, and Open Issues,'

Help section 8.1.7). This unique name is essential.

If you delete an open issues card, you will have to go back to the EVATasks

stack to replace it (see 'Adding Cards,' Help section 8.3.4). You should

CHANGE the information on a card rather than delete it.

Open Issues cards should ONLY be deleted when deleting an entire task in

the EVATasks stack (see Help section 8.3.5).

j_ _,_Vt.O [3/30/90 J LHelp Menu] < [DefineJ__
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Relating Tasks, Assumptions, and Open Issues

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how:

Using the unique four-to-six digit card ID (####) assigned to

every new card by HyperCard (see the "HyperCard User's

Guide"), a TEJAS script sets the name of each new task summary
card in EVATasks to 'EVATask.####' as it is created.

Similarly, a TEJAS script sets the name of the corresponding

assumptions card (Help section 8.2) to 'EVAAssume.####' and

the open issues card (Help section 8.3) to 'EVAIssues.####' as

they are created (see sections 8.1.7 and 8.1.12). Each card thus

bears the task summary card's unique card ID in its own name.

Therefore, even though the three baseline cards are in different

stacks, they are uniquely linked.

%
EVATasks

EYAAssume

EYAlssues

_,,gs

L3/30/90 J IHelp MeBuJ_ [ Define J _1 _

EVAIssues Stack - Card Backgrounds _ e.3._loll _;>

There is only one background in these stacks. By specific name:

EVAIssues.bg" main background for the stack; used for the Explanation

Card and all open issues cards (see Help sections 8.1.6 and 8.1.7).

'FEJA5 ,,,,
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EVAIssues Stack - Information Fields _ 8.3.8loft

There are two information fields common to the 'EVAIssues.bg' background:

Task and Assumptions. Field specifications are below:

Task: unlocked, labeled transparent field at top center. Automatically filled

out when the open issues cards are created from either the task summary

or assumptions card for that task. You should never change the Task field

if you want that field to match the other two cards.

Open Issues: unlocked, labeled scrolling field at middle. Enter a prose list

of the open issues for that task. This can be either imported from an

existing text file (see Help section 5.1), or typed in. Areas covered by this

text may include anything NOT covered in the open issues for that task.

This is a necessary precursor to building a particular list of specific

primitives for that task. Specification must be more exact; further versions

of TEJAS will include a very different, more quantitative stack for listing

and analyzing this data (see Help section 8.3.3).

TZ3AS _,_

}_.t.o [3/3o/9o IIHelpMenul _ Igefine]__

EVAIssues Stack - Buttons <_) 8.3.9l of 2

- The Open Issues icon button in the upper leftcorner of all
open issues cards has no function in the TEJAS Version 1.0

EVAlssues stack other than as an identifier for the cards.

- The Task button in the upper right corner of all open issues
cards takes you immediately to the associated task summary card in

the EVATasks stack. Use itas a quick navigation aid.

- The Assumptions button in the upper right corner of all assumption
cards takes you immediately to the Assumptions card for that task.

Use it as a quick navigation aid. If an associated card in the EVAAssume

stack does not yet exist, the button will create one for you, name it with the

ID number for that task, put the task name in the Task field, and take you to

that assumptions in the EVAAssume stack.

13/3o/9oI IHe=pMenu"
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EVAIssues Stack - Buttons <_ 8.3.92 of 52 C_

--_- The Issues Menu button, found on all cards at lower right
(between the Define and Show buttons) will lake you immediately to

the Explanation card, and show the menu of open issues cards in the slack.

The button will appear to highlight there; that is actually an overlaid card

button (see Help section 8.3.1 0).

_I:JA5 ,,,

[ 3,30,90 I[RetpMenul [I)efineJ_ _

EVAIssues Stock - Open Issues Menu <_1 813.10of 1
I

Located on the Explanation Card (first card in this stack) is a card field

(Open Issues Menu) that holds a list of the task assumption cards in this

stack. This menu can be used as a navigation aid, or to refresh your

memory on what open issues you've uncovered, without having to scroll

through the stack. To navigate, click on the card you wish to view.

Format of the menu is consistent: the card name (EVAIssue.####; see Help

section 8.3.6); two colons bracketed by spaces; and the Task name

(example: "EVAIssue.4663 :: OMV/Payload Assembly").

The tasks will be alphabetized by Task name ONLY if the stack has

already been sorted (see Help section 8.3.9).

The menu updates automatically. The card field is rebuilt each time it is

shown using the Issues Menu button (see Help section 8.3.9). For a large

number of cards in the stack, rebuilding may take a few seconds.

_r];,l&$ ,,_,
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Section 8.4

TeleTasks
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TeleTasks Help Menu <_ .enuloll [_

8.4 User Instructions

Background:

[] 8.4.1 General Information

[] 8.4.2 The User's Role

[] 8.4.3 Changing the Standard

[] 8.4.4 Adding Cards

[] 8.4.5 Deleting Cards

-""'_"'_ 1u,_=,; 1..................,--
[] 8.4.6 Task Analysis in TEJAS

[] 8.4.7 Relating Tasks,

Assumptions, and

Open Issues

[] 8.4.8 Task Baseline Cards vs.

Specific Task Stack

I 3/30/90 I iXelp Menul _
T];JA5

"'-" l.O

Stack-Specific Help:

[] 8.4.9 Card Backgrounds
[] 8.4.10 Information Fields

[]8.4.11 Buttons

......................1u_=: 1_
[] 8.4.12 Building a Specific Task

[] 8.4.13 TeleTasks Menu

II,.STROCT,O.S- I
llCiick [] box to accesssection; II

B Click arrows, to pagethrough Help stack; II
I_Click 'T-flag to return to point of origin. II

TeleTasks Stack - General Information

The TeleTasks stack is the starting point for analysis of tasks involving only

telerobot work systems performing extravehicular operations. There is one

task summary card for each task; each card contains a prose (unstructured)

description and outline of that task.

This stack is the primary task analysis stack of a trio of stacks: TeleTask,

TeleAssume and Telelssues. Together, these three stacks form an archive

of basic information about any telerobot tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS'

(Help section 8.4.6).

_:_w..o I a/aoz,o I lxelp Menul_ IOe".ell=q 
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TeleTasks Stack - The User's Role <_1 8.4.2lof 1 E_
I

This stack is the starting point in your analysis of telerobot tasks (see

'Task Analysis in TEJAS', Help section 8.4.6). If you use TEJAS for task

analysis, your role is to fill the task summary cards with a description and

outline for each of your tasks (see 'Information Fields', Help section 8.4.10).

When a task summary card has been completed for a particular task, the

next step is to fill out a corresponding TeleAssume card for the task

assumptions (things you know; see Help section 8.5), and an Telelssues

card for the open issues (things you DON'T know; see Help section 8.6).

These cards are created and named using the 'Assumptions' and 'Open

Issues' icon buttons on any task summary card (Help section 8.4.11).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.4.7 and 8.4.8).

"_£,.1A$ _,,

_:: v,.o /30/9 JlXelp Menul _ I[lefinel_ _

TeleTasks Stack - Changing the Standard <_ 8.4.3 {_1o[1

Unlike the reference stacks, the TEJAS analysis stacks have no

standardized information to maintain, review, or change.

However, the information that you enter on each of the task summary cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in 'Building a Specific Task,' Help

section 8.4.12). You should take the time to fill out each task summary card

accurately and completely before proceeding further into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.

T£3AS ,,)t=

,o L3<3o/9oJlilelpHenuJ"

173



TeleTasks Stack - Adding Cards _ 8.2.ofs.44
I I

You can add any new Task Summary card as you feel the need, by

choosing 'New Card' from the Edit menu.

Each time you add a card, HyperCard gives it a card ID (e.g., '4877'). The

ID is helpful in uniquely identifying that task, so in addition, a TEJAS script
sets the new card's name to 'TeleTask.4877'. This number is then

permanently associated with that task. These ID's appear in the Tasks

Menu on the Explanation Card (see 'TeleTasks Menu,' Help section 8.4.13),

and in the names of the associated Assumptions and Open Issues cards

(see 'Relating Tasks, Assumptions, and Open Issues' and 'Task Baseline

Cards vs. Specific Task Stack,' Help sections 8.4.7 and 8.4.8).

NOTE: If you want this built-in system that identifies and relates task

summaries, assumptions and open issues to work for you, DO NOT

CHANGE any of the CARD NAMES in the analysis stacks!

•['xJAs r-_:_¥,.e I 3,30,90 I IHeIpMenu

TeleTasks Stack - Deleting Cards <_3 8.4. s1 of 2 [_
I

Any task summary card EXCEPT the Explanation Card (see next card) may

be deleted it you wish to... alter all, you created it. However, you must

remember[e]_111,1'.zll.llV-1_llll.llJl_ about the TeleTasks stack:

[-,.z,¢,.[o,]al_._-,] :41,-,Ipia-aTa-a_.1L',nro,r_¢,]£on [,,ll ax;:a ai _-,ta'_] m.ua ¢ [oxo] I o_ I ia[=_.l ¢o_ ¢o]li _i_.L_ :(.

For each task summary card, there are an associated assumptions card and

an open issues card (see Help

sections 8.4.7 and 8.4.8).

Therefore, although TEJAS

will let you delete task

summaries, you will get TWO

chances to Cancel through

dialog boxes, as shown. Each

Are Ueu SURE Uou rant to delete this task?

Cancel

Linked assumptions and open issues, go, too,! II

appears after a warning sound.
More --->

S uggestion: CHANGE a task summary card's text, rather than delete it.

T_EJA5 ,,..
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TeleTasks Stack - Deleting Cards

Linked assumptions and open issues go, too!

<_ 8.4.52 of 2 [_

This second message reminds

you that the associated cards in

the TeleAssume and Telelssues

stacks will also be deleted if you

delete a task summary card. In fact, this is the ONLY way to delete

assumptions and open issues cards; you cannot delete cards from inside

the TeleAssume and Telelssues stacks, because another HyperTalk script

will prevent it, and give you a warning to delete cards from inside this

TeleTasks stack (see help sections 8.5.5 and 8.6.5).

BEWARE- This protection does not prevent you from cutting cards and then

forgetting to paste them back in the stack. DON'T DO IT! Be careful.

NOTE: The Explanation Card (first card) is required for navigation and user

understanding; it is the only card with the TeleTasks menu (Help section

8.4.13). For that reason, it is both delete-protected and cut-protected.

TI;3AS _,_

/_ _.t.o [3/30/90 ]lHelpHenuJ _ [gefinel__

Task Analysis in TEJAS <_3 8.4.6I of 5

TEJAS performs task analysis as a means to an end, not as its primary

function. The end result desired within TEJAS will be a list of the specific

primitives that define that particular task exactly. These specific primitives

(or °specprims °) may be exported to an existing Task Analysis Methodology

(TAM) for further use. Before that list can be assembled, there are certain

preliminary steps that must be taken; these are detailed on the next card.

Some of the fundamental ideas of task analysis in TEJAS include:

• Treat tasks as OBJECTS on an single level

• Make task information easy to access, WITHOUT negotiating a hierarchy

• Allow hierarchical structure to be overlaid on these objects if desired

• Provide a structure for analysis that is modular, flexible, and expandable

• Carry task analysis to the specific primitives list phase, then provide a

mechanism for direct output to other task analysis tools

More --->

_,_.z.o [3/30/90 ][llelplHenul _ Igefinel_. _ _]
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Task Analysis in TEJAS 8.4.62of5

The work on task primitives that resulted in the EVAPrimitives and

TelePrimitJves stacks produced several significant conclusions (see Help

sections 7.4.8 or 7.5.8). Existing Task Analysis Methodologies (TAMs),

although different in hierarchical structure, are similar in approach up to a

certain point. The steps they had in common were:

1. Name the task

2. Divide the task into subtasks; this can take several iterations.

3. Write a prose description of the task

4. State the assumptions of the task: about the task sequencing, the

environment, geometry, lighting, objects to be handled, tools used, etc.

5. State the open issues - things not decided or known

6. Develop an outline (no set format) of the steps in the task

7. Build the detailed task script of specific primitives

The TEJAS analysis stacks are structured to accomplish these seven steps.

•r];j/k$ ,,,jt.e,. e.°i

Task Analysis in TEJAS <_ 8.4.63 of 5 [_

The simplified listof seven steps appears below. The three integrated

TEJAS analysis stacks TeleTasks, TeleAssume, and Telelssues, work

together as diagrammed to accompl_,_ TeleTasks

l[-_-_---m--___V Task Summary cards
__AdV

12. Divide the task into subtasks J I/ A
I_- Write a prose description o£ the task J_ff._.__._.- _ TeleAssume

14. State the assumptions o£ the task_ J _v Assumptions cards
15. State the open issues _/ I A
86. Develop an outline oi'_the.tas__ TeleJssues

[7. Build the specific primitives script l -_v Open Issues cards

The information fields in each stack's cards store the information shown.

NOTE: To avoid a built-in hierarchy (as mentioned before), TEJAS assumes

that step 2 has already been done. In TEJAS, all tasks are equivalent, no

matter how you consider them. Itis up to you to keep straight what is a

subtask of a larger task in your hierarchy. More --->

•r,r.3A$ ,,, t°e".el  
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Task Analysis in TEJAS <_1 8.4.64ot5 [_
I

You begin by using the three analysis stacks with the TeleTasks stack.

TeleTasks

Tete.A_s um e

TeleJssues

Open the TeleTasks stack and select 'New Card' from the

'Edit' menu. A new task summary card is created and uniquely

numbered and named. This numbering system is used to link the

three associated cards (see 'Relating Tasks, Assumptions, and Open

Issues', Help section 8.4.7).

Use the 'Assumptions' button on the new task summary card

(Help section 8.4.11) to create an associated assumptions card in

TeleAssume. You can list whatever assumptions you have now.

Now from either TeleTasks or TeleAssume, use the 'Open Issues'

button (Help section 8.4.11) to create an associated open issues

card in Telelssues. You can list whatever you do not know.

More --->

_,_V-_'-"1.0 I 3/30/90 I lxeip MenuJ_ [Oe'i,,ell l 

Task Analysis in TEJAS 8.4.65 of 5 [_

You can revisit any of these cards as many times as you want, in any order,

from anyplace within TEJAS. An automatically updated menu at the front of

each analysis stack will list the cards by their card name

(with that unique task number), and the task name as

originally entered on the task assumptions card (see

Help sections 8.4.7, 8.4.10 and 8.4.11).

The TeleTasks, TeleAssumptions, and Telelssues stacks

are therefore an integrated set of archives of information

about the TeleTasks you analyze.

When information on a particular task has been entered

on all three cards, you are ready to create the specific

primitives (specprims) list for that task. To build these

specprims, you must first build a specific task stack (see

'Building a Specific Task', Help section 8.4.12).

TT-3AS
-_'-_ 1.0 I 3/30/90I I.eip Henul '
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Relating Tasks, Assumptions, and Open Issues <_ 8.4.'/of 1 [_

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how"

A HyperTalk script uses the four-to-six digit card ID ####

assigned to every new card by HyperCard (see the "HyperCard

User's Guide") to set the name of each new task summary card in

TeleTasks to 'TeleTask.####' as it is created.

Similarly, another script sets the name of the corresponding

assumptions card (Help section 8.5) to 'TeleAssume.####' and

the open issues card (Help section 8.6) to 'Telelssues.####' as

they are created (see sections 8.4.7 and 8.4.12). Each card thus

bears the task summary card's ID number in its own name.

Therefore, although the three baseline cards are in separate

stacks, they are uniquely linked.

%
l"eleTask3

TeleAssume

Telelssues

I 3/3o/9o I II_e,p Menul _

Task Baseline Cards vs. Specific Tasks Stack <_ 8.4.8loll

"Why create a specific task stack before specifying the task primitives?

Why perform that intermediary step?" The answer is, FLEXIBILITY!

"feleTask.6357

Each specific task stack includes a COPY of the task

summary card from TeleTasks, the assumptions card from

TeleAssume, and the open issues card from Telelssues.

Within that specific task stack, you can CHANGE the

description, outline, assumptions, open issues, etc. of that

specific task. The original (baseline) data is still intact,

safely archived on the original cards in their three

respective stacks.

This leaves you free to go back to the original task summary card in

TeleTasks and create another specific task stack with the same data.

TT-JA5 _,t
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TeleTusks Stack - Card Backgrounds

There is only one background in these stacks. By specific name:

8.4.9loll

TeleTask.bg: main background for the stack; used for the Explanation Card

and all task summaries (see Help sections 8.4.6 and 8.4.7).

TIJAS _,,

_,_v"-" ,.0 [ 3/30/90 J [Help Menu I'

4.10
TeleTasks Stack - Information Fields <_38i of l

There are four information fields common to the 'TeleTask.bg' background"

Task, Source, Description, and Outline. Field specifications are below.

Task: unlocked, labeled transparent field at top center. Enter the task name.

It is best to be specific; there is enough space for long titles in this field.

Source: unlocked, labeled rectangle field for your name and organization.

Description: unlocked, labeled scrolling field. Enter a prose description of

the task, either imported from an existing text file (section 5.0), or typed in.

Outline: unlocked, labeled scrolling field. Enter an approximation of the

steps in the task. There are no restrictions on style; use a method familiar

to you. Be complete; this Outline will be your guide to building the specific

primitives list that exactly scripts the task. Modifications may be made at

any time before building a specific task (Help section 8.4.12).

'FE.,1/I.$ ,,.,,
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4.11

TeleTasks Stack - Buttons ei of=
I

- The pop-up menu attached to this TeleTasks button at the upper left
corner of all task summary cards performs two very important

functions, but only one at a time. In this stack, the menu shows only "Build

Specific Stack." Within a specific task stack, it shows "Build Deriv Task"

(see "Building a Derivative Task', Help section 9.6.6).

To preview what you will see and what you must do when using this button

to build a specific task, see "Building a Specific Task" (Help section 8.4.12).

But ifyou do, you can stillCancel from the dialog boxes that appear.

With only one selection, this button could have worked without a pop-up

menu, using a single dialog box. But the menu forces you to MANUALLY

select "Build Specific Task" after reading it,thereby giving you a first

chance to avoid the whole process.

"r£3A$ j_""_vt o "'"_L" "- L3/30/90JtHelpHenu

4.11

TeleTasks Stack - Buttons ezofz

- The Assumptions button at the upper right corner of all task
summary cards takes you immediately to the Assumptions card for the

task summary you are viewing. If you have not yet created an associated

card in the TeleAssume stack, the button will do this for you, assign it the

ID number for that task, and put the task name in the Task field.

_- The Open Issues button at the upper right corner of all task
summary cards takes you immediately to the Open Issues card for the

task summary you are viewing. If you have not yet created an associated

card in the Telelssues stack, the button will do this for you, assign it the

ID number for that task, and put the task name in the Task field.

- The Tasks Menu button at lower righton allcards in this stacktakes you immediately to the Explanation card and shows the Tasks

Menu field.Itwill appear to highlight there; that is an overlaid card button

(see Help section 8.4.13). This button does NOT sort the stack first!

TL1A_ ,,,,
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TeleTasks Stack - Building a Specific Task 4.12

Once you have completed your initialwork with this stack, TeleAssume and

Telelssues (see "Task Analysis in TEJAS', Help section 8.4.6), and you are

ready to build a listof specific task primitives that exactly define that task,

you are ready to use the "Build Specific Task" option in the TeleTasks

button on the upper leftcorner of the summary card for that task. Here is

how the process works:

[Build

Step 1. Click and hold down on the TeleTasks button (shown at left).

Step 2. The button will highlight as shown, and a pop-up menu will

appear with one option, "Build Specific Task."specific Task

If you release the mouse key without selecting anything, the menu will

disappear and the TeleTasks button's highlight will return to normal,

as it was before. But if you select "Build Specific Task", the following

sequence begins: More--->

4.12
TeleTasks Stack - Building a Specific Task <_ 8=of4 I_

Step 3. If you select "Build Specific Task", the dialog box below warns you

that the process is starting and gives you an option to Cancel:

Building a specific task stack. Y'a11 be patient_ll

Please enter all information as requested!

Step 4. After clicking on OK,

another dialog box appears,

asking you to enter information

exactly as a future message will

prompt. Click on OK. You may

notice a slight pause here,

depending on your RAM.

Step 5. The third dialog box will give you a

and wait for the 'New Stack...' dialog box to

Type "TeleTask.4877"for new stack name.

,r]EJ,q.s _,,

-"-'-_:_V'.O I 3/30/90 I IHelp Menul_

new stack name. Click on OK,

follow. Then type the stack
name EXACTLY as shown

between the single quotes (an

example is shown). More --->
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TeleTasks Stack - Building a Specific Task <_8.4.123 or'4 @

Step 6. Once having passed the third dialog box, the script will open the

'New Stack...' dialog box, and give you the last of two options to Cancel:

IC9 TEJAS Stacks J

i._ ElJl_IIs+lJme

i_ EIJR I :,;+tJe,_

i._ ElJl;ll>rimi titJ P,s

!.) EiJl},_l;l+( Prim l'l)l)is

,..'...EIJlTI'I_sk <_

New stack name:

ITel eTask.4877

t_ = c:_My Hard Disk

C_ Copy current background

I I Cancel I

 v,.o 13]30]90 l lxeipMenul+

To proceed, type the

task name EXACTLY as

previously requested (the

same example is shown).

IMPORTANT! Leave the

'Copy current background'

box selected.

Click on the 'New' button

(shown), or press return.

More --->

TeleTasks Stack - Building a Specific Task <_8.4.124 of 4 @

After completing the 'New Stack...' dialog box and pressing the 'New'

button (or the return key on your keyboard), the dialog box disappears and

the cursor turns into the 'busy' symbol _. Depending on your Macintosh's

processor and RAM configuration, your screen will remain frozen (with the

busy symbol altering periodically) for several seconds while the program

builds the new specific task stack.

When the screen is released, the first card in your new specific task stack

will appear. A tune will play, and this messa_le will appear:

This new specific task stack OK
has the needed tools for

building the specific primitives list that exactly defines that task. For more

information on these tools, see 'TeleSpecPrim Tools' stack help (Help

section 9.1). For more information on how to use the new stack, see

'TeleTask.4877 Example Stack' (Help section 9.6).

IPT-3/t_ ,,r

2_ _,_ Vt-0 13/30/90 JlHelpMenul _ IDefinel_._ _I_
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_ kTelerobotic Task Summary

TeleTask.7666 :: Transport OMV from Shuttle to SSF Dock Location,

TeleTask.4877 :: ORU Changeout: Instrument Package,

TeleTask.8664 :: Clean/Inspect: Sensor Optics,

TeleTask.3801 :: Solar Dynamic Array (SDA) Radiator Assembly & Deployment,

Define __C_

4.13
TeleTasks Stack - TeleTasks Menu <_38io, t C_

I

Located on the Explanation Card (first card in this stack) is a card field

(Tasks Menu) that holds a list of the task summary cards in this stack. This

menu can be used as a navigation aid, or to refresh your memory on what

tasks you've defined, without having to scroll through the stack.

To navigate, click on the task whose summary card you wish to view.

Format of the menu is consistent: the card name (e.g., "TeleTask.4877"; see

Help section 8.4.4); two colons bracketed by spaces; and the Task name

(e.g., "TeleTask.4877 :: OMV Maintenance").

The tasks will be alphabetized by Task name ONLY if the stack has

already been sorted (see Help section 8.4.11).

The menu updates automatically. The card field is rebuilt each time it is

shown using theTasks Menu button (see Help section 8.4.11). For a large

number of task summaries in the stack, rebuilding may take a few seconds.

1_ ,,,_]VlO 13/30/90 I[HelpMenu"" [0efinel_ __- -
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Section 8.5

User Instructions:
TeleAssume Stack
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TeleAssume Help Menu

8.5 User Instructions

Background:
[] 8.5.1 General Information

[] 8.5.2 The User's Role

[] 8.5.3 Changing the Standard

[] 8.5.4 Adding Cards

[] 8.5.5 Deleting Cards

[] 8.5.6 Relating Tasks,

Assumptions, and

Open Issues

•r]EJa5 _,,

1_ -_,',_VII.O I 3/30/90 I I Help Menu J_

•<_ Menu1o[1 [_

Stack-Specific Help:

[] 8.5.7 Card Backgrounds
[] 8.5.8 Information Fields

[]8.5.9 Buttons

................•,,--.1U_pe! I_
[]8.5.10 TeleAssumptions Menu

Click [] box to access section; II
Click arrows to page through Help stack; I
Click 'T-flag' to return to point of origin. I

TeleAssume Stack - General Information <_ 8.s.zIo[1
I

The TeleAssume stack is the second step in analysis of tasks involving only

telerobot work systems performing operations. There is one assumptions

card for each task; each card holds a prose (unstructured) list of the

assumptions made when planning that task.

This stack is the secondary task analysis stack of a trio of stacks: TeleTask,

TeleAssume and Telelssues. Together, these three stacks form an archive

of basic information about any telerobot tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS °

(Help section 8.4.6).

,,r_JA$ _,,

_i_ _._v-",,.o I 3/3o/9o I lXelp Henul<
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TeleAssume Stack - The User's Role
8.5.2loll [_

This stack is for you to use in the analysis of telerobot tasks (see 'Task

Analysis in TEJAS', Help section 8.4.6). Your role, if you use TEJAS for

task analysis, is to fill the task assumption cards with a text listing of the

assumptions you made about your particular tasks (see 'Information Fields',

section 8.5.8).

When a task assumptions card has been completed for a particular task,

the next step is to fill out a corresponding Telelssues card for the open

issues (things you DON'T know; see Help section 8.6). These cards can be

created and named using the 'Open Issues' icon buttons found on the

upper right of any assumptions card (see Help section 8.5.7).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.4.7 and 8.4.8).

TT-3AS _,,

TeleAssume Stack - Changing the Standard 8.5.31 of 2 [_

Unlike the reference stacks (Glossary, Acronym, EVAPrimitives,

TelePrimitives, and TeleTechnologies in TEJAS Version 1.0), the TEJAS

analysis stacks have no standardized information to maintain, review, or

change. But the stack format of this particular stack must change; your

inputs are requested here (see the next card).

The information that you enter on each of the task assumptions cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in Help section 8.4.12). In that process

the associated assumptions card is copied into the new specific task stack.

You should take the time to fill out each task assumptions card accurately

and completely before proceeding further into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.
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TeleAssume Stack - Changing the Standard cont'd 8.5.32ot'2 [_

The Version 1.0 TeleAssume stack consists of a single scrolling field with

data on the environment, telerobots, vehicles, and objects involved stored

as text under subheadings. This system suffices as an interim solution to

organizing your assumptions; you can read and interpret this information.

But the format is too inconsistent for a HyperTalk script to use in analyzing

the technologies involved. Therefore, the format of this stack must evolve.

Your assumptions in performing a telerobot task will encompass certain

repetitive choices and rules. A new TeleAssume stack format must provide

dedicated fields and buttons in which HyperTalk scripts can find discrete

data (e.g., environment characteristics, tools manifested, telerobot

specifications, etc.) with default values (where appropriate) and room for

amorphous text descriptions (where necessary). The objective of this new

format is (as always in TEJAS) to organize and interrelate the massive data

set, not to provide an 'operations cookbook.' Your comments and ideas on

the new format's content and layout are welcome.

'FE.,1AS ,,.,

_'_ _v,.o [3/30/90JlltelpHenu] _ ][lefinel_._

TeleAssume Stack - Adding Cards

DO NOT ADD ANY CARDS TO THIS STACK!

8.5.4loll [_

The cards in this stack and the Telelssues stack (open issues) correspond

to a particular task summary card in the TeleTasks stack and to each other.

TEJAS establishes that relationship through the use of a unique number for

each task (see "Task Analysis in TEJAS," Help section 8.4.6).

Creating a new assumptions card in this stack, using either "New Card' or

"Copy Card'/'Paste Card" circumvents the above process. DON'T DO IT.

Instead, should you enter this stack looking for a particular task's

assumptions card and NOT find it,go to the TeleTasks stack (using either

the TEJAS boot button's pop-up menu or through TEJASHome). Find the

task summary card for the task in question, and press the Assumptions

button. You will return to a new, properly named card in this TeleAssume

stack, with the task name already filled out.

_EJAS _,,
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TeleAssume Stack - Deleting Cards 8.5.5I of 2

Any task assumptions card EXCEPT the Explanation Card may be deleted,

if you wish to. After all, you created it. However, it would be a very poor

idea, and is therefore prevented by TEJAS. Here's why:

The cards in this stack are created by using the 'Assumptions' button

in either the TeleTasks or Telelssues stacks (see Help sections 8.4.11 and

8.6.9). During this process, they are named with the ID number of that task

(e.g., TeleAssume.5367; see 'Relating Tasks, Assumptions, and Open

Issues,' Help section 8.4.7). Including the ID number in the name is crucial.

If you delete an assumptions card, you will have to go back to the

TeleTasks stack to replace it (see 'Adding Cards,' Help section 8.5.4). You
should CHANGE the information on a card rather than delete it.

Assumptions cards should ONLY be deleted when deleting an entire task in

the TeleTasks stack (see Help section 8.5.5).

"rEJAs ,,,r

TeleAssurne Stack - Deleting Cards <_ 8.5.5 [_2 of 2

This second message reminds
Linked assumptions and open issues go, too!

you that the associated cards in

the TeleAssume and Telelssues

stacks will also be deleted if you

delete a task summary card. In fact, this is the ONLY way to delete

assumptions and open issues cards - you cannot delete them from inside

the TeleAssume and Telelssues stacks, because another HyperTalk script

will prevent it, and give you a warning to delete cards from inside this

TeleTasks stack (see help sections 8.4.5 and 8.5.6).

BEWARE: This protection against deleting cards does not prevent you from

cutting cards and then forgetting to paste them back in the stack.

NOTE: The Explanation Card (first card) is required for navigation and for

user understanding; it is the only card with the TeleAssumptions menu (see

Help section 8.5.10). For that reason, it is both delete- and cut-protected.

"F_As ,,,
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Relating Tasks, Assumptions, and Open Issues

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how:

using the four-to-six digit card ID (####) assigned to every new

card by HyperCard (see "The HyperCard User's Guide"), a

TEJAS script sets the name of each new task summary card in
TeleTasks to 'TeleTask.#### ° as it is created.

Similarly, a TEJAS script sets the name of the corresponding

assumptions card (Help section 8.5) to 'TeleAssume.####' and

the open issues card (Help section 8.6) to 'Telelssues.####' as

they are created (see sections 8.4.7 and 8.4.12). Each card thus

bears the task summary card's ID number in its own name.

Therefore, even though the three baseline cards are in different

stacks, they are uniquely linked.

.ri;3A5

%
TeleTasks

TeteAssume

Telelssues

[ 3/30/90 ] [Help HenuJ _

TeleAssume Stack - Card Backgrounds

There is only one background in these stacks. By specific name:

<_ 8.5.7 [_loll

TeleAssume.bg: main background for the stack; used for the Explanation

Card and all task assumption cards (see Help sections 8.4.6 and 8.4.7).

'FE3A$ ,,,,,

_._v;'",.0 I a/30/90 Jlllelp Menul _
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TeleAssume Stack -Information Fields  oSr 

There are two information fields common to the 'TeleAssume.bg'

background: Task and Assumptions. Field specifications are below.

Task: unlocked, labeled transparent field at top center. Automatically filled

out when the assumptions cards are created from either the task summary

or open issue card for that task. You should never change the Task field

if you want that field to match the other two cards.

Assumptions: unlocked, labeled scrolling field at middle. Enter a prose list

of the assumptions for that task. This list can be either imported from an

existing text file (see Help section 5.1), or typed in. Areas covered by these

assumptions may include task, environment, sequencing, tools and

services, objects, etc. This is a necessary precursor to building a particular

list of specific primitives for that task. Specification must be more exact;

future versions of TEJAS will include a very different, more quantitative

stack for listing and analyzing this data (see Help section 8.5.3).

TEJA_ ,,,

_,_v,.o [3,30/9oJlHelpMenul _ [gefine]_._ I]_

TeleAssume Stack - Buttons 8. s. 9I of 2

- The Assumptions icon button in the upper leftcorner of all task
assumptions cards has no function in the TEJAS Version 1.0

TeleAssume stack other than as an identifier for the cards.

- The Task button in the upper right corner of all task assumptions
cards takes you immediately to the associated task summary card in

the TeleTasks stack. Use itas a quick navigation aid.

- The Open Issues button in the upper right corner of all assumption
cards takes you immediately to the Open Issues card for that task.

Use itas a quick navigation aid. Ifan associated card in the Telelssues

stack does not yet exist, the button will create one for you, name itwith the

ID number for that task, put the task name in the Task field, and take you to

that open issues card in the Telelssues stack.

•ri.)A$ -.,s

I_ _Vl..O I 3130190 [[HelpMenul _
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TeleAssume Stack - Buttons <_ 8.s.92 of 2 [_
I

- The Assumptions Menu button, found on all cards at lower right
(between the Define and Show buttons) will take you immediately to

the Explanation card and show the menu of task assumptions cards in the

stack. The button will appear to highlight there; that is actually an overlaid

card button (see Help section 8.5.1 0).

T'l;J_ts ,,,

_,_vt.o L3130190JlXelp MenuJ_ ,Oe ioei . 

5.10
TeleAssume Stack - Assumptions Menu <_ 8i ofI

I

Located on the Explanation Card (first card in this stack) is a card field

(Assumptions Menu) that holds a list of the assumptions cards in this stack.

This menu can be used as a navigation aid, or to refresh your memory on

what assumptions you've defined, without having to scroll through the stack.

To navigate, click on the card you wish to view.

Format of the menu is consistent: the card name (TeleAssume.####; see

Help section 8.5.6); two colons bracketed by spaces; and the Task name

(example: "TeleAssume.7225 -: OMV/Payload Assembly").

The tasks will be alphabetized by Task name ONLY if the stack has

already been sorted (see Help section 8.5.9).

The menu updates automatically. The card field is rebuilt each time it is

shown using the Assumptions Menu button (see Help section 8.5.9). For a

large number of cards in the stack, rebuilding may take a few seconds.

T'T.J/I.S _,,

_:_v, o [3/30/90 ]IHelpMenul _ IDerinel_ _
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User Instructions:
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Telelssues Help Plenu

8.6 User Instructions

Background:
[] 8.6.1 General Information

[] 8.6.2 The User's Role

[] 8.6.3 Changing the Standard

[] 8.6.4 Adding Cards

[] 8.6.5 Deleting Cards

[] 8.6.6 Relating Tasks,

Assumptions, and

Open Issues

TE3A_ ,,s

.'-,_v,.o I 3/30/90 I IHe,p Menul_

Menuloll [_

Stack-Specific Help:

[] 8.6.7 Card Backgrounds

[] 8.6.8 Information Fields

[]8.6.9 Buttons

•..................... 1u_p=! 1""""""_
[]8.6.10 Telelssues Menu

Click[] box to access section; II
Clickarrows to page through Help stack; |
Click 'T-flag' to return to point of origin. II

Telelssues Stack - General Information <_1 8.6.zloft
I

The Telelssues stack is the third step in analysis of tasks involving only

telerobot work stations performing operations. There is one open issues

card for each task; each card holds a unstructured prose list of the

guidelines, specification, and steps left unresolved when planning that task.

This stack is the tertiary task analysis stack of a trio of stacks: TeleTask,

TeleAssume and Telelssues. Together, these three stacks form an archive

of basic information about any telerobot tasks you wish to analyze.

For a complete discussion of this process, see 'Tasks Analysis in TEJAS'

(Help section 8.4.6).

TEJA5 _,,

,'-'._v,.o I 3130190I IHelp Me.ul _
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Telelssues Stack - The User's Role <_ 8.6.2lot'l @

This stack is for you to use in the analysis of telerobot tasks (see 'Task

Analysis in TEJAS,' Help section 8.4.6). Your role is to fill the open issues

cards with a text listing of the issues about your particular tasks that you

were unable to resolve (see 'Information Fields', section 8.6.8).

When an open issues card has been completed for a particular task, you

should be ready to create a specific task stack for that task (see Help

section 8.4.12). There must be an associated assumptions card in

TeleAssume and task summary card in TeleTasks (see Help section 8.4.8).

TEJAS uses HyperCard's own numbering scheme for card ID's to name and

associate the task summaries, assumptions, and open issues cards for any

task (see 'Relating Tasks, Assumptions, and Open Issues' and 'Task

Baseline Cards vs. Specific Task Stack,' Help sections 8.4.7 and 8.4.8).

/_ _,_¥1.0 I 3/30/90 I[Help Menu] _

Telelssues Stack - Changing the Standard <_ 8.6.31o(1 @

Unlike the reference stacks (Glossary, Acronym, EVAPrimitives,

TelePrimitives, and TeleTechnologies in TEJAS Version 1.0), the TEJAS

analysis stacks have no standardized information to maintain, review, or

change. But for this stack, the stack format will change; your inputs are

requested there.

However, the information that you place on each of the open issues cards

DOES form a kind of standard for YOUR task analyses, because multiple

specific task stacks can be built from each task summary card (this process

is complex, and covered completely in Help section 8.4.12). In that process

the associated open issues card is copied into that new specific task stack.

You should take the time to fill out each open issues card accurately and

completely before proceeding deeper into the analysis.

NOTE: the TEJAS Version field will not change in the analysis stacks at all;

only the Date field updates to keep track of changes.

TTJ_I.S _,,

_,_vt.o [3/3o/9o I[HelpMenul _ ll}efinel_ _
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Telelssues Stack - Adding Cards <_ 8 6 4loll @

DO NOT ADD ANY CARDS TO THIS STACK!

The cards in this stack and the TeleAssume stack (assumptions)

correspond to a particular task summary card in the TeleTasks stack and to

each other. TEJAS establishes this relationship through the use of an ID

number for each task (see Help section 8.6.6).

Ifyou create a new assumptions card in this stack, using either New Card

or Copy Card/Paste Card, you circumvent the above process. DON'T DO IT.

Instead, should you enter this stack looking for a particular task's open

issues card and NOT find it, go to the TeleTasks stack (using either the

TEJAS boot button's pop-up menu or through TEJAS Home). Find the task_

summary card for the task in question, and press the Open Issues

button. You will return to a new, properly named card in this Telelssues

stack, with the task name already filled out.

'FEJAS ,,,,:.

_._v,.o [3/3o/9o J[HelpMenuJ" II:lefinej__

Telelssues Stack - Deleting Cards <_ 8.6.5lot'l @

Any task open issues card EXCEPT the Explanation Card can be deleted, if

you wish to. After all, you created it. However, it would be a very poor idea,

and is therefore prevented by TEJAS. Here's why-

The cards in this stack are created by using the 'Open Issues' button

in either the TeleTasks or TeleAssume stacks (see Help sections 8.4.11

and 8.5.9). During this process, they are named with the ID number of that

task (e.g., Telelssues.5367; see 'Relating Tasks, Assumptions, and Open

Issues,' Help section 8.4.7). This unique name is essential.

If you delete an open issues card, you will have to go back to the

TeleTasks stack to replace it (see 'Adding Cards,' Help section 8.6.4).

You should CHANGE the information on a card rather than delete it.

Open Issues cards should ONLY be deleted when deleting an entire task in

the TeleTasks stack (see Help section 8.6.5).

_'EJA5 ,,,

_:_v,.o L3/30/90 JllteipMenuJ _ 10etinei_ _ ]_
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Relating Tasks, Assumptions, and Open Issues 8.6.6loll [_

TEJAS uniquely relates the task summary, assumptions, and open issues

cards (the baseline cards) for a given task as they are created. Here's how:

Using the unique four-to-six digit card ID (####) assigned to

every new card by HyperCard (see the "HyperCard User's

Guide"), a TEJAS script sets the name of each new task summary

card in TeleTasks to 'TeleTask.####' as it is created.

Similarly, a TEJAS script sets the name of the corresponding

assumptions card (Help section 8.5) to 'TeleAssume.#### ° and

the open issues card (Help section 8.6) to 'Telelssues.####' as

they are created (see sections 8.4.7 and 8.4.12). Each card thus

bears the task summary card's unique card ID in its own name.

Therefore, even though the three baseline cards are in different

stacks, they are uniquely linked.

%
TeleTasks

*6
TeleAssume

Telelssues

%1/

[ 3z3o/9o J Illelp Henul < 1"e""el;:;q@

Telelssues Stack - Card Backgrounds

There is only one background in these stacks. By specific name:

<_ 8.6.'/loft [_

Telelssues.bg: main background for the stack; used for the Explanation

Card and all open issues cards (see Help sections 8.4.6 and 8.4.7).

_,_vz.o I 31301,0 l[Help HenuJ':
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Telelssues Stack - Information Fields <_ 8.6.8lot.t [_

There are two information fields common to the 'Telelssues.bg' background:

Task and Assumptions. Field specifications are below:

Task: unlocked, labeled transparent field at top center. Automatically filled

out when the open issues cards are created from either the task summary

or assumptions card for that task. You should never change the Task field

if you want that field to match the other two cards.

Open Issues: unlocked, labeled scrolling field at middle. Enter a prose list

of the open issues for that task. This can be either imported from an

existing text file (see Help section 5.1), or typed in. Areas covered by this

text may include anything NOT covered in the open issues for that task.

This is a necessary precursor to building a particular list of specific

primitives for that task. Specification must be more exact; further versions

of TEJAS will include a very different, more quantitative stack for listing

and analyzing this data (see Help section 8.6.3).

TEJA5 _.,

-;:_vl.o 13¢30/90JlxeIpMenul { Igefinel_ _

Telelssues Stack - Buttons _3 8lo6fz9

- The Open Issues icon button in the upper leftcorner of all
open issues cards has no function in the TEJAS Version 1.0

Telelssues stack other than as an identifier for the cards.

- The Task button in the upper right corner of all open issues
cards takes you immediately to the associated task summary card in

the TeleTasks stack_ Use itas a quick navigation aid.

- The Assumptions button in the upper right corner of all assumption
cards takes you immediately to the Assumptions card for that task.

Use itas a quick navigation aid. Ifan associated card in the TeleAssume

stack does not yet exist, the button will create one for you, name itwith the

ID number for that task, put the task name in the Task field, and take you to

that assumptions in the TeleAssume stack.

"rEJAS ,,,,,

_:_v,.o i 3,30/90 l lHeIp Henul _
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Telelssues Stack - Buttons 8.6.92 of 2

-_- The Issues Menu button, found on all cards at lower right
(between the Define and Show buttons) will take you immediately to

the Explanation card, and show the menu of open issues cards in the stack.

The button will appear to highlight there; that is actually an overlaid card

button (see Help section 8.6.1 0).

L3/30/90JlHelpHenul _"

6.10

Telelssues Stack - Open Issues Menu <_siof t {_
i

Located on the Explanation Card (first card in this stack) is a card field

(Open Issues Menu) that holds a list of the task assumption cards in this

stack. This menu can be used as a navigation aid, or to refresh your

memory on what open issues you've uncovered, without having to scroll

through the stack. To navigate, click on the card you wish to view.

Format of the menu is consistent: the card name (Telelssue.####; see Help

section 8.6.6); two colons bracketed by spaces; and the Task name

(example: "Telelssue.7225 :: OMV/Payload Assembly").

The tasks will be alphabetized by Task name ONLY if the stack has

already been sorted (see Help section 8.6.9).

The menu updates automatically. The card field is rebuilt each time it is

shown using the Issues Menu button (see Help section 8.6.9). For a large

number of cards in the stack, rebuilding may take a few seconds.

/_ _v,.o 13/30/90 ]lHelpMenul _ [Definej_7._ _]
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EVASpecPrim Tools Help Menu

9.1 User Instructions

Background:
[] 9.1.1 General Information

[] 9.1.2 The User's Role

[] 9.1.3 Changing the Standard

[] 9.1.4 Adding Cards

[] 9.1.5 Deleting Cards

[] 9.1.6 Stack Organization

[] 9.1.7 EVASpecPrims List

[] 9.1.8 EVASpecPrim Builder

[] 9.1.9 EVASpecPrim Arg Menus

Tr-JA$ ,,s

 v,o 13/3o/,oII Help Menu !_

Menu

loll

Stack-Specific Help:

[] 9.1.10 Card Backgrounds
[] 9.1.11 Common Fields

[] 9.1.12 Common Buttons

[] 9.1.13 Analysis Fields

[] 9.1.14 Analysis Buttons

[] 9.1.15 Analysis Menus

INSTRUCTIONS: I
Click [] box to access section; |

Click arrow a.to page through Help 3tack; |
Click T-flag to return to point of origin. I

IOefineI__
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EVASpecPrim Tools Stack-General Information 9.1.1I of 2 @

This stack contains three cards (detailed below). The cards are unimportant

and inert until a task is well defined, and you are ready to build a specific

task stack (Help section 8.1.12). Within an EVATask.#### stack, these

cards form powerful tools for building, archiving and outputting specific

crew-EVA primitives. The cards and their functions are:

EVA Specific Primitives List card: lists, archives, and outputs specific task

primitives to a transfer spreadsheet or document (see Help section 9.1.7).

EVA Specific Primitive Builder card: creates specific EVA primitives for

each task from generic EVAPrimitives or archived specific primitives and

stores them on card records (see Help section 9.1.8).

EVA Specific Primitive Argument Menus: provides user-customizable

menus of specific arguments for all generic arguments (except 'condition')

within a generic EVAPrimitive (see Help section 9.1.9).

TT-.]P,5 _,_

Nv,.o [3,30/,0 IlHe.pMen.l

EVASpecPrim Tools Stack - General Information <_ 9.1.12 or'2 @

This section's Help cards are organized differently from the other stack-

specific Help sections, because the EVASpecPrim Tools stack contains

only tool templates that are empty of data. In Help sections 9.1.13 to 9.1.15,

the buttons, fields, and menus on each of the EVASpecPrim Tools stack's

three cards are described and their action explained. However, detailed

examples of how you use these objects in task analysis are possible only

within a specific task stack. The EVATask.5058 example stack serves that

purpose (see Help section 9.3).

Although dividing analysis tools into their own inert stack may seem

confusing to you at first, and the Help sections somewhat disjointed,

it is intentional. This organization scheme makes it easy to update these

tool cards and to create more powerful analysis tools in the future. With

some knowlege of HyperTalk, you can build more complex analysis stacks

using these tool cards. Experience with TEJAS task analysis will show you

how.

TI;3A5 , ,,,,

_._v,.o [3/3o,9oJ[HelpMenuJ _ IDefinel_. _ _1_
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EVASpecPrim Tools Stack - The User's Role <_ 9. z. 2loll E_
I

EVASpecPrim Tools is not a complete, functioning stack by itself.Instead,

this stack simply stores empty masters (templates) of the three complex

analysis cards needed to provide task analysis capability within TEJAS.

lll_[_a[_[.,'il_[,lialia[,mncoxoaa_.al_[,[=am_i_[,.',][,,.-t_.t_:m Most text fields are locked and

most of the stack-specific buttons will not function until the cards are in a

specific "EVATask.####" stack. Ifyou wish to try all the buttons, fields and

pop-up menus on the cards in this stack, do so by using them there.

For specifications and an explanation of the purpose of the analysis fields,

analysis buttons, and analysis menus, read Help sections 9.1.1 3 to 9.1.1 5.

To understand how the buttons, scripts, etc. work, read the "EVATask.5058

Example Stack," Help section 9.3.

Please 112e]Zlllllr--1_l=,l=l;==--=Lilj_,.li_'K.].][=z._ - field, button, menu, picture,

script, etc. - IIIlill_.t,.'t_.X_'tBlzl]a/l[_'l_]gliiC6"L:lli[:]aiw To do so may affect your

ability to perform task analysis within TEJAS.

T]_.IA3 ,,s

_t _,_vt.o [3/30/90JlltelpMenul _ [Define]_l_

EVASpecPrim Tools Stack- Changing the Standard <_3 9. z. 3loll

This is a critical stack for task analysis in TEJAS. Its three cards are

templates for the analysis "engine" for all specific "EVATask.####" stacks

you will build. The complex HyperTalk scripts, buttons, interface design, etc.

are designed to make the task analysis faster, more powerful and more

"user-friendly." Comments in the HyperTalk scripts explain each step in the

code and make the action easier to understand.

Ifyou think that functional changes should be made to any card in this

stack, please suggest them in a __lway. A letter to the TEJAS Editor

would be a good start. This stack is a standard only to TEJAS. No other

mechanism is needed for changing the standard.

As an exercise _t]|ll'll;'ILill_.ll_l]',li,]iial_'l._..T_:4) yOU may wish to make

changes to the card's scripts, buttons, layout, etc. BEWARE: you may find

this a challenging task. Before attempting it,you'd better have a GOOD

reason, allow plenty of time, know HyperTalk well, and read all the scripts.

_t _vt.o [3/30/90 I[ltelpHenu] _ [gefinel_._
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EVASpecPrim Tools Stack - Adding Cards <_ 9.1.4loft @

DO NOT ADD ANY CARDS TO THIS STACK!!

EVASpecPrim Tools is not an archival stack, but a template stack for cards

that do the analysis work. To prevent you from adding any cards, there is a

built-in protective HyperTalk stack script. This script will intercept the

New Card and Paste Card menu commands if issued and will give you the

message "Cannot add any cards to this stack!" with a warning tone. This

and the corresponding TeleSpecPrim Tools stack are the only TEJAS

Version 1.0 analysis stacks to which you should NEVER add cards.

T];JAS j_;_ ""J_Vl a "'"
_L" "- L3/30/90JJHelpMenu lOefine J__

EVASpecPrim Tools Stack - Deleting Cards <_ 9.1.5loft _;_

DO NOT DELETE ANY CARDS FROM THIS STACK!

There are only three cards in this stack: the EVA Specific Primitives List

card, the EVA Specific Primitive Builder card and the EVA Specific

Primitive Argument Menus card.

All three cards are important to TEJAS' task analysis capability and are

individually delete-protected in the Card Info... dialog box. They are further

protected by a HyperTalk script that will intercept the Delete Card and Cut

Card menu commands if issued and will give you the message

"Cannot delete or cut any cards in this stack!" with a warning tone.

T]E3AS _,,

_V'.0 13/30/90 I[HelpMenul _  .e,inel  
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EVASpecPrirn Tools Stack - Stack Organization _ 9._.6loll [_

The organization of cards in this stack has no particular significance,

except to show the order that these three cards will appear in any EVA

specific task stack (see "EVATask.5058 Example Stack," Help section 9.3).

Specific Primitive Argument

menus: unique, last card in

this stack

Specific Primitive Builder:

unique, middle card in this

EVA Specif/¢ Primitive Argu

stack IEvI EGRESS airlock

Specific Primitives List: "_ 4_ _ _'¢_ic Primitives
List

unique, firstcard in this iT_kl]

stack

I_ZJA5 _,,

"'-'_:_v,.o I s/3o/9o I iXelp Menul _ 10e".el  
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EVA Specific Primitives List

Specific Primitives List (Task Script)- Total Time (mins),

[] to Transfer spreadsheet
iwrite List:ll [] to Transfer document

[-] with minutes

[] with minutes
Archive List

T zJA$ _'_"'" vl.o 13/3o/9o I @ Oe,,.e

EVASpecPrim Tools - EYASpecPrirns List <_1 9.1.loft

The EVA Specific Primitives List is the fourth card in all 'EVATask.####'

specific task stacks when these stacks are created (see 'EVATask.5058

Example Stack,' Help section 9.3). This card's purpose is as follows:

1. To provide a complete listing of all the specific primitives created for that

specific task stack in a readily printable, transferable scrolling field.

2. To provide an automatic export routine for writing the specific primitives

list to one or two text-only files ('Transfer spreadsheet" and/or "Transfer

document"), which it creates for this purpose. This allows you to operate on

the newly created specific primitives and their durations in another

analysis tool, including those in other microcomputer formats (e.g., DOS).

3. To provide a sophisticated way of archiving specific primitives in the

EVASpecPrim Archives stack (see Help section 9.2), for quick use in

another specific task stack if desired.

•rt:3A5 ,,,,,

t'_ _Vl.O 13,30,90 IIHe,pMenul _ 10efinel__
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Generic Arguments ITask Outiine

Minu, ez/Prim_---_ Erequency_--_ qL Total Time[------_
Total Time
(minutes)

_Appendll Insert iModifyl Copy i Delete i

TZ_As
@ IDefine J_

EVASpecPrim Tools - EVASpecPrim Builder <_ 9.1.8lof3 [_

The EVA Specific Primitives List card is the fifth card of all 'EVATask.####'

specific task stacks when these stacks are created (see 'EVATask.5058

Example Stack,' Help section 9.3). This card's purpose is as follows:

1. To provide an intuitive, semi-automated mechanism for building and

modifying specific primitives that 'script' a specific crew-EVA task in an

'EVATask.####' stack (see 'Building Specific Primitives,' section 9.3.7).

2. To create card records (of background EVASpecPrim.bg, the same as

this card) for each specific primitive built within the specific task stack,

each card record listing the primitive and its ancillary information (see

'Analysis Fields,' Help section 9.1.13).

2. To automatically keep track of the frequency of occurrence of each

specific primitive within a specific task through use of the Append, Insert,

Modify and Delete card buttons (see 'Analysis Buttons,' Help section 9.1.14).

_LIA5 ,,,

,,-,_vl.o 13,3o,9o IlXeipMenul < IDefinel_ _
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EVASpecPrim Tools - EVASpecPrim Builder <_ 9.1.82 of 3 [_

The Specific Primitive Builder card contains three card fields and nine card

buttons. These are not present on the card records of the specific primitives

(created within a specific task stack; see 'EVATask.5058 Example Stack,'

Help section 9.3) that share this same 'EVASpecPrim.bg ° background.

Therefore, although the appearance of this EVA Specific Primitive Builder

card is similar to the specific primitive card records, it is unique in function

and importance (please see the next card).

The HyperTalk scripts attached to the card buttons and fields on the

EVASpecPrim Builder card are quite complex. Together, they take most of

the work out of building specific primitives for any task. To do this, they

work in concert with other card-based utilities, such as the argument menus

available from the EVASpecPrim Arg menus card (Help section 9.1.9) and

the primitives menu available from the EVAPrimitives Menu Builder card

(Help section 7.4.15). Please read the entire 'EVATask.5058 Example

Stack,' Help section 9.3 for a full understanding of the analysis process.

'FE3AS ,,,.

f'_ _,_v,.o [3/30/90 I[HelpHenu] _ [DefineJ__ _;_

EVASpecPrim Tools - EVASpecPrirn Builder <_ 9.1.83 0[3 [_

II II I¢=X01K=_,,.t(c=x,_tll Lirlr[L,10] |ih[_l =kvl=_ ez_ b d I lib :ll I I _ [_ I k_L_ _1 K0 K1¢0 i V_.ll [0] al(0Ze] I

Here's why- ultimately, all specific primitives built with this card originate

with a generic primitive from the EVAPrimitives stack (Help section 7.4).

The EVAPrimitives stack's generic primitive verbs and syntaxes were

compiled from the task analysis community's lists through a process of

combination, mutual review, integration and comment resolution. Therefore,

r--qI mm¢_._1 uii uaT.i_ o:_+ [l [4 .] a iall ti r¢:.],l.]l nI LnK.]all al [,.'lmI _r,_IK'K+.I ¢. n a+._+.lK.] a-i]i]_,] iR

llTLm_;n_.tc_._[:.]m.]an[_mac.:.le That means that anyone with a copy of TEJAS can

understand exactly what every specific primitive in ANY task script means

and how it is related to its like verbs and antonyms by checking its root

generic primitive in the EVAPrimitives stack (two mouse clicks).

For a complete explanation of the compilation of the EVAPrimitives and

TelePrimitives, please read "Generic Extra-Vehicular Activity (EVA) and

Telerobot Task Primitives for Analysis, Design, and Integration, Version 1.0:

Reference Compilation," JPL Publication 90-10.

TI_JA5 ,,,,,
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EMA Specific Primitive Argument :Menus

system

FTS,JEM-RMS,JEM-SFA,

RMS,SSRMS,SPDM,-,Add
Item,Delete Item,

Update Menu ]

INSTRUCTIONS:

Specific primitivearguments are
listed _ items in hidden card fields.
Use the two visiblescrollingfields to
access an dchartge them a,sfollo,,'s:

• Select smenu from the available
menus listed at right.

• Menu items sppearin scrollingfield
at left, with menu name above. Add
items in alphabetical orderwit h a
comma BEFORE the "--," item. No
spaces are needed between items.

• Click on 'Update Menu' button at
'[_ Io_verleftt0changethe hiddencard

field. Check changes vie pop-up
menu attached to menu name.

Available Menus:
activity, '_

crew,
condition,

consumable,
direction,
feature,
information,

location_A,

location_B,

object_A,
object_B,
reference_frame,

subsystem, '_

location A

EVASpecPrim Tools - EVASpecPr'im Arg Menus

The EVA Specific Primitives List is the sixth card of all 'EVATask.####'

specific task stacks when these stacks are created (see 'EVATask.5058

Example Stack,' Help section 9.3). This card's purpose is as follows:

1. To provide a way for you to build, maintain, and modify pop-up menus for

all specific arguments that replace the generic arguments in a root generic

syntax (see 'Building Specific from Generic Primitives,' Help section 7.4.9,

and the generic arguments list on the EVAPrimitives 'Parsing Scheme Card'

Help section 7.4.14).

2. To provide the above capability on a card within each specific task stack,

so that the menus can be optimized for that task. The argument menus are

reduced to manageable menus that list only the tools, objects,

consumables, etc. Involved in that task instead of a 'master list' of all

possible menu items. This organization also makes it easier to use a future

hypermedia stack of tools and services, consumables, safety procedures,
etc. for detailed reference.

:t_ "'_,_¥1.0 I 3/30/90 I Iaelp Menu
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EVASpecPrim Tools - EVASpecPrim Arg Menus 9.1.92 of 2

The card fields of this card store default menus for all the generic

arguments included in the generic syntaxes of the EVAPrimitives stack's

cards. The items in each of the menu card fields can be substituted for the

generic syntax arguments when building a specific primitive from a generic

one on the EVASpecPrim Builder card (see 'Building Specific Primitives,'

Help section 9.3.7).

The items that appear can be changed in two ways: by changing the menu

directly on the EVASpecPrim Arg Menus card, or by using the Add Item or

Delete Item input devices (see 'Analysis Menus,' Help section 9.1.15). But

if a menu is changed in this stack, ALL of the specific task stacks built

thereafter will have this new version of the menu when originally created

(see 'EVATask.5058 - Stack Organization,' Help section 9.3.3).

The best way to use this Arg Menus card is to archive it as released in

TEJAS V1.0, then change the default menus to suit the needs of each task.

1'_ _v,.o L3/30/90JIHelpHenu] _ [IJefinel_. _ [_
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EVASpecPrim Tools Stack - Card Backgrounds _ 9_z.i0o[ 1

There are three different backgrounds in these stacks. By specific name:

EVASpecPrims List.bg: used only for the EVA Specific Primitives List card,

card name EVASpecPrims List; (see Help section 9.1.7).

EVASpecPrim.bg: used for the EVA Specific Primitive Builder card, card

name EVASpecPrim Builder, and for all Specific Primitive Record Cards

created by the EVASpecPrim Builder card in the process of performing task

analysis in TEJAS; (see Help sections 9.1.8 and 9.3.4).

EVASpecPrim Args.bg: used only for the EVA Specific Primitive Argument

Menus card, card name EVASpecPrim Arg Menus; (see Help section 9.1.9).

TIJAS ,,,

):_v'l..o I 3/30/90 J I Help Menu [' tOe"nell  

EVASpecPrim Tools Stack - Common Fields _911.11 o{" 1 I_

The three backgrounds in this stack have two common fields: Task and

SpecTask Number. Field specifications are below.

Task: locked, labeled shadow field at top center or top right. Automatically

assigned the specific task name when the three cards in this stack are

copied into a specific task stack. Do not attempt to change the contents of

this field; it must match the Task field on the interrelated task summary,

assumptions, and open issues cards of any EVATask.#### stack.

SpecTask Number: locked, unlabled, rectangle field at top left or top center

that quickly identifies the stack. Automatically assigned the four- or five-

digit ID number when a specific task stack is created (see 'Relating Tasks,

Assumptions, and Open Issues,' Help section 8.1.7). This field must match

the corresponding field on the interrelated task summary, assumptions, and

open issues cards of any EVATask.#### stack.

"I"I3AS _,,

_v,.o [ 3,30,90 JlHelp Menul _
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EVASpecPrim Tools Stack - Common Buttons

Task Summary

Assumptions

Open Issues

SpecPrims List

SpecPrim Builder

Arguments Menus

Primitives Menus

_- The SpecTask Menu button (at bottom left)provides an easy way to

navigate around the seven most important cards in a specific task stack. Its

pop-up menu (denoted by the }:_sign and shown below) gives you a choice

among the major seven cards in a specific task stack.

Selecting and releasing on any item takes you directly

to that card in the stack, for faster navigation among
these baseline cards.

This button works within the EVASpecPrim Tools card

for the three cards in that stack only. It is present on

the task summary, assumptions, open issues and

primitives menu builder cards for each specific task as well, but remains

hidden on those cards until a specific task stack is built (see "Building a

Specific Task," Help section 8.1.1 2).

;1_ _,_VI.0 I 3/30/90 II Help Menu I

EVASpecPrim Tools Stack - Analysis Fields <_39tz.z3of 5 @

MOTE: The analysis fields in this stack are not common to the three carcl

backgrounds, and are unusable until included in a specific EVATask.####

stack. The specifications that follow, by card, explain the purpose of each

field to the task analysis.

More than anything else, these analysis fields are what guided the design

of the three tool cards in this stack. Moreover, there is still room for more

fields, as numerical background fields associated with each specific

primitive on the EVASpecPrim.bg cards, or as text or graphics fields on a

new background. As you perform task analysis, keep in mind what future

capability you would most like to add. Then either send your comments to

the TEJAS Editor, or attempt to build a new tool card yourself.

_ZJA$ _,s

_._,,.0 I 3,30,,0 I lHeip Menul _ t0e,inel  
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EVASpecPrim Tools Stack - Analysis Fields

EVASpecPrims List card:

1.13

SpecPrims List: locked, labeled, visible scrolling text field at center of card.

Its purpose is to show a large segment of the script of specific primitives for

that task as you build them. A HyperTalk script automatically keeps it

updated with whatever appears in the corresponding (but smaller)

SpecPrims List field on the EVASpecPrims Builder card. Whatever changes

you make to the specific primitives on the EVASpecPrims Builder card will

show up in this field.

Total Time: locked, labeled, visible rectangle field at upper right. Updated

with the running total of combined specific primitive times when the

Calculate button is used (see Help section 9.1.14).

_1_ '_ %1/'
TzJAs ,j_-"-" 1.0 [3/30/901lHelpMenu IDefineI__

EVASpecPrim Tools Stack - Analysis Fields

EVASpecPrim Builder card:

_931.13 of 5 I_

Syntax: unlocked, unlabeled rectangle field at top center. Background field,

common to this card and all specprim record cards (see 'Specific Primitive

Record Cards,' Help section 9.3.4). Used as a work field to display and

modify primitives before inclusion in the specprims list.

PrimMinutes: unlocked, labeled (as Minutes/Prim) rectangle field at middle

center. Enter duration for each specific primitive here in minutes (e.g., 1.2).

Affects Total Time and pctTotalTime fields.

Frequency: locked, labeled rectangle field at middle center. Maintained

automatically by five card buttons - Append, Insert, Modify, Copy and

Delete (see Help section 9.1.14) - as the list of specific primitives is built

within each specific task stack (see 'Maintaining the Frequency,' Help

section 9.3.13). Affects Total Time and pctTotalTime fields.

TT-JaS ,,,
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EVASpecPrirn Tools Stack - Analysis Fields

EVASpecPrim Builder card (cont'd):

941.13e_ 5

Total Time: unlocked, labeled rectangle field at middle center.

Automatically updated by the Calculate button (see Help section 9.1.14) by

summing the product of the Frequency and PrimMinutes fields for each

specific primitive record card.

pctTotalTime: unlocked, labeled (as '% Total Time') rectangle field at

middle center. Automatically updated by the Calculate button (see Help

section 9.1.14) by dividing the product of the Frequency and PrimMinutes

fields for each specific primitive record card.

TZ3AS _,,

13,30 90I IHe,pMenuJ IDefineJ__

EVASpecPrim Tools Stack - Analysis Fields 1.13

EVASpecPrim Builder card (cont'd):

SpecPrims List: locked, unlabeled, visible scrolling text field at bottom

center; shows six lines of the list of specific primitives for that task as you

build them. Works interactively with the five card buttons Append, Insert,

Modify, Copy and Delete (Help section 9.1.14). Primitives may be

appended in one step, but must be selected (by pointing to them with the

cursor and clicking on the mouse, so that the primitive line highlights)

before inserting, modifying, copying, or deleting. For a step-by-step

explanation of each of these processes, see Help sections 9.3.8 to 9.3.12.

EVASpecPrim Arg Menus card: no analysis fields; see 'Analysis Menus,'

Help section 9.1.15.

TT-3AS ,,,
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EVASpecPrim Tools Stack - Analysis Buttons <_3_114of 18
I

NOTE: The analysis buttons in this stack are not common among the three

card backgrounds, and are unusable until included in a specific EVATask.#_I

## stack. The specifications that follow, by card, explain the purpose of

each button to the task analysis.

EVASpecPrims List and EVASpecPrim Builder cards:

- The Calculate button (at bottom right) automatically recalculates the

Total Time field on the EVASpecprims List card and the Total Time and and

% Total Time fields on the EVASpecPrim Builder card. These calculations

are based on the PrimMinutes and Frequency fields of each specific

primitive record card, which are created in each specific task stack when a

new specific primitive is added to the specprims liston the EVASpecPrim

Builder card (see "Building Specific Primitives," Help section 9.3.7).

Tg3A5 _,/

_,_v:"t.o [a/3o/9o ][Help Menul _

EVASpecPrim Tools Stack - Analysis Buttons _9.1.142 of 18 _>

EVASpecPrims

List card: Write List: I r-] to Transfer spreadsheet
['7 to Transfer document

[] with minutes

i'-i with minutes

These five background buttons work together to provide the only automated

output device within TEJAS Version 1.0. Nowhere are you more likely to

export detailed information from TEJAS V1.0 than in a specific task stack.

Here, the specific primitives (specprims) listis the end result, and the

possible starting point for more analyses in existing spreadsheets and

databases.

To export the specprims list,check the appropriate boxes for output with or

without the specprim durations (in minutes), then click on Write List.The

button will create the text-only files "Transfer spreadsheet" and/or

"Transfer document" for you (the names are simply serve to keep them

straight). When opened as a spreadsheet or a word-processed document,

the specprims list"with minutes" will be a two-column file.

'FEJA5 ,,,

_'_ _.,.o L3/30/90 JlXelp Menul_ Ioe,inell_. _

218



EVASpecPrim Tools Stack - Analysis Buttons

EVASpecPrims List card cont'd:

9.1.14@3 or" 18

IArchive List I_ The specific primitives created in each EVATask.####

specific task stack are collected on individual card records within that stack

(see "Specific Primitive Record Cards," Help section 9.3.4). There they form

an expandable fileof discrete steps in the task. You can always Copy,

Modify and Append or Insert these specific primitives within that same

specific task stack (see the other cards in this section and Help sections

9.3.8 to 9.3.1 2). But what ifthese same specific primitives can be used in

another, similar task? How can you avoid rebuilding them? For that utility,

you need ready access to all specific primitives you ever created, in ANY

specific task stack. The Archive List button and the EVASpecPrim Archives

stack (Help section 9.2) make that possible. More --->

When you click on this button, the il

message shown at right appears. IIYou can cancel at this point.

l llHe'pMen.l

Archiving these EVASpecPrims. Be patient.

(Cancel)

EVASpecPrim Tools Stack - Analysis Buttons

EVASpecPrims List card cont'd:

i Archive List I cont'd -

_9.1.144 of 18 @

Archiving these EVASpecPrims. Be patient.

Cancel}

Ifyou choose to archive the list

of specific primitives visible on the EVASpecPrims List card, the cursor

turns to a busy symbol @ and the screen h-eezes. One by one, the

HyperTalk script checks for the presence of each specific primitive in the

EVASpecPrims Archive stack. For example, ifyour specific primitives list

included "EV1 EGRESS airlock" (a fairly common step) and that primitive

had been previously archived on the verb card EGRESS, the script will

move on to the next specific primitive. But iffor example, the next specific

primitive were "EV2 EGRESS airlock alter EVI is clear," and this primitive

had NOT been archived, then the primitive, itsduration in minutes, and the

name of its origin stack (EVATask.####) would be copied onto the EGRESS

card in EVASpecPrim Archives (see Help section 9.3.14).

TT-3A$ _,,
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EVASpecPrirn Tools Stack - Analysis Buttons <_ 9.1.14$ or" 18 @

EVASpecPrim Builder card:

"6- The "EVASpecPrims block" button at the upper leftcorner and its
companion the "EVASpecPrims stacked blocks" button use the_,

sarape customized, powerful script as the "EVAPrimitives block" button _-

in the EVA Prim iUves stack to access a set of updateable selection menus of

the generic EVAPrimitives" verbs maintained by the "Menu Builder Master"

card in the EVAPrimitives stack (see Help sections 7.4.1 2 and 7.4.1 5).

As with the button in the EVA Prim itives stack, pressing either of the above

two buttons reveals up to seven numbered buttons, according to the

number of menus specified by the Menu Builder card (see below).

__ More --->

'%_AS ,,,

.'-._,,.o I 3/a0/90 I laelp Menul_ 10e.nel  

EVASpecPrim Tools Stack - Analysis Buttons <_9.1.14@6 of 18

Clicking and holding down on any of the M or S

buttons immediately causes a pop-up menu to

ear with primitive verbs, starting and ending as

PULL specified by the Menu Builder card. Non-selectable
NOTE:

This is a

custom

menu

system.

Please

send

comments!

PUSH

(IU1EI_V

FILE[I(RRII I{

RECORD

RELEASE

REMOVE

FIEl>l)li'r

FI[SI"FIFIIN

RESUME

FIIESUPPI.V

FI['II_;I}I;"r

RUTRTE

FI(II,II'[
V

verbs are shadowed; they are the deleted (omitted)

primitives leltin the EVAPrimiUves stack for

traceability. All other boldface verbs are selectable.

Releasing the mouse on a deleted verb or off the

menu will cause the menu to disappear. That's all.

Nothing else will happen.

Releasing the mouse on a selectable verb causes

one of two things to happen: More --->

Help Menu ]_

22O



EVASpecPrim Tools Stack - Analysis Buttons 9.1.14@7 or" 18

_,_ EVASpecPrim Builder card (cont'd):

_'_ These card buttons do not function in the EVASpecPrim Tools

stack. But in a specific task stack, they are used to relieve generic

primitive syntaxes (using the M buttons) or archived specific primitives

(S buttons) into the syntax field on the SpecPrim Builder card. You can

then type new arguments into the primitive directly, cut and paste them

using the Generic Arguments menus (Help sections 9.1.1 5 and 9.3.7),

change the duration, or change nothing at all,before Appending or

Inserting the resulting specific primitive into the SpecPrims List for that

specific task.

For a step-by-step explanation of this process, see the EVATask.5058

example stack.

3130/90 ] [Help Menul [DefineJ  

EVASpecPrim Tools Stack - Analysis Buttons <_9.1.14 @$ of 18

EVASpecPrim Builder card (cont'd):

IGeneric ArgumentsJ - This rectangle card button at top left (below the

Syntax field) automatically pulls out the generic arguments from any

primitive in the Syntax field and lists these arguments in order of

occurrence in the Generic Args scrolling field (se_'Analysis Menus," Help

section 9.1.1 5). This same script is used by the[_ button's script alter you
have used the set of pop-up, "M-button" menus t_retrieve a generic

primitive syntax from the EVAPrimitives reference stack into theSyntax field

on the SpecPrim Builder card (see earlier cards, this Help section).

As an example, suppose you were building a specific primitive from the

generic syntax "(crew) HANDOFF (objectA) to (crew/system)" and had

modified itto read "EV1 HANDOFF ORU2 to (crew/system)'. Clicking on the

[Generic Arguments] button would cause the last two remaining generic

arguments "crew" and "system" to appear in the Generic Args scrolling field.

_;_v,.0 13130/90 ][ltelpMenu] _ [.efinel_ _ ]]_
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EVASpecPrim Tools Stack - Analysis Buttons <_19. z. z49 of 18 [_

EVASpecPrim Builder card (cont'd):

- The "Tapelt" button is used to paste a specific primitive argument

chosen from the arguments menus onto text selected in the Syntax line.

The specific argument you are pasting will appear in the message box

when selected (see "Building Specific Primitives," Help section 9.3.7 for a

complete example of this button's use).

LTask Outline I - This card button at middle right hides and shows the task

outline in a scrolling text field that appears over the numerical fields, to

save space on this card. This function gives you the ability to check where

you are in the task scripting process without leaving the EVASpecPrim

Builder card, saving you trips back to the task summary card to review the

outline.

[ 3/30/90 I LHelpMenu]_ [ Define ] _._ _;_

EVASpecPrim Tools Stack - Analysis Buttons ,_9.1.14 [_10 o1[ 18

EVASpecPrim Builder card (cont'd):

The following five card buttons perform the functions of a line editor on the

listof specific primitives found in the SpecPrims List field.

Append I] Insert i Modify i Copy I Delete I They are specified in detail
on the following cards.

All five card buttons work interactively with the background analysis fields

Syntax and SpecPrims List and the ancillary number fields PrimMinutes,

Frequency, Total Time, and pctTotalTime (see Help section 9.1.1 3).

The most important thing to remember about these text manipulation

buttons is that although they are complex, they're not mysterious. Their

HyperTalk scripts are heavily commented, to explain each step. Ifthe Help

cards and your own experimentation failto help you grasp their function

and significance, _ printing out the button scripts and reading them.

TEJA_ ",,,,

_'_ _,_v,.o [3/30/90JlHelpHenuI _ IOefine]__
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EVASpecPrim Tools Stack - Analysis Buttons

EVASpecPrim Builder card (cont'd):

9.1.141! of 18

Rppend] - This button takes the contents of the Syntax field at top and

appends them to (adds that line to the end of) the SpecPrims List scrolling

field at bottom. Before it does so, it checks the specific primitive record

cards in that specific task stack for the new specprim. If found, it updates

the Frequency count by one on that prim itive "s record card; if there is no

record card for this exact primitive, the script creates one and stores the

new primitive on it. In either case, it adds the primitive at the end of the

specprims list, and updates the Frequency field accordingly.

_,2u:_aT,.,':_,_ax.-nn,lua_u_._c_,_! Unlike the other four text manipulation card

buttons, no specific primitive in the SpecPrims List field must be selected

first- whatever is in the Syntax field is immediately appended. Therefore,

this button is separated from the other four card buttons, and carries the

down arrow _ as a reminder tolIE_JoT_c0]_._i,[_-,|t

EVASpecPrim Tools Stack - Analysis Buttons

EVASpecPrim Builder card (cont'd):

<_9.1.14_12 of 18

[ Insert J- This button works in TWO STEPS to insert the Syntax field at top

after an insertion point (any line you choose) in the SpecPrims List below.

Step 1 -When you are ready to insert a new specprim, click on the primitive

in the SpecPrims List field that you want the new specprim to follow. That

line will highlight; this is your insertion point.

Step 2- Click on the Insert button. The button's HyperTalk script checks the

specific primitive record cards in that specific task stack for the new

specprim. Iffound, the script updates the Frequency count on that

primitive's record card by one; ifthere is no record card for this exact

primitive, the script creates one and stores the new specprim on it.In either

case, the script then adds the primitive immediately after the highlighted

primitive in SpecPrims List, and updates the Frequency field accordingly.
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E.VASpecPrim Tools Stack - Analysis Buttons <_39 .z. z413 of" 18 [_

EVASpecPrim Builder card (cont'd):

[ Modify l- This button works in THREE STEPS in conjunction with the

Syntax field at the top of the EVASpecPrim Builder card to change

whatever specific primitive you choose in the SpecPrims List at bottom.

Step I :Select the specific primitive you wish to change in the SpecPrims

List field by clicking on it.That specprim's line will highlight.

Step 2: Click on the Modify button. The button will highlight anda Cancel button will appear directly above it (shown).

The specific primitive you selected will appear in the Syntax field at the top

of the SpecPrim Builder card, along with itsduration in minutes and

fTequency of occurrence in the PrimMinutes and Frequency fields. The

selected line will revert to normal (unhighlighted), and you will be ready to

modify the specific primitive and/or itsduration. More --->

'FE._AS ,,,/

_vt.o [3,30/90 ]lHelpMenuJ _ II)efinel_ _ _[_

EVASpecPrim Tools Stack - Analysis Buttons
I

EVASpecPrim Builder card (cont'd):

_9.1.1414 of 18 [_

I Modify I Step 3: Make your modifications to that specific primitive.

At this point, you have four possible alternatives:

1. Cancel the Modify process by clicking on the Cancel button. If you do,

the Cancel button disappears and the Modify button returns to normal

(unhighlighted). The primitive you selected still appears in the Syntax

field; you can continue to change and Append or Insert it into the

SpecPrims List if you wish. In this respect, canceling Modify is similar to

using the Copy button.

2. Modify nothing at all in the primitive, but complete the Modify process

by pressing the Modify button again anyway. In this case, nothing will

change in the specprims list or in the specific primitive's record card,

because the Modify script will register no change. More--->

'FE3AS ,,,

_Tz ,,-,_v,.o L3,3o,,oJlaelpMenui _ [Oefine]__
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EVASpecPrim Tools Stack - Analysis Buttons

EYASpecPrim Builder card (cont'd):

9.1.14@15 of 18

JModify I Step 3 (cont'd).-

3. Modify only the duration of the primitive in the PrimMinutes field. Then

if you complete the Modify process by pressing the Modify button again,

this duration will be changed for all occurrences of that same specprim in

the list, but the specific primitive itself will not change.

4. Modify the specific primitive and/or its duration, then complete the

Modify process by pressing the Modify button again.

After the highlighted Modify button is pressed again, its HyperTalk script

has to treat the primitive in the Syntax field as an unknown.

J 3/30/90 J JHelp MenuJ _

More --->

l °efine IJ__

EVASpecPrim Tools Stack - Analysis Buttons 9.1.14@16 Of 18

EVASpecPrJm Builder card cont'd:

JModify I Step 3 (cont'd):

The Modify button's HyperTalk script checks the specific primitive record

cards in that specific task stack for the modified specprim. If the specprim

is there, it means either you didn't change the primitive or you modified it

inadvertently into another specprim already in the list. The script knows

which; if you created an existing primitive by modification, the script

updates the Frequency count by one on that primitive's record card.

If there is no record card for this exact primitive, the script creates one

and stores the new specprim on it. In either case, the script then changes

the specific primitive you originally selected in the SpecPrims List in

Step 1 to the modified specific primitive in the Syntax field.

'_'EJAS ,,,,

_,_vJ..o [ 3/30/90 J[Help MenuJ_ JDefine] _l_
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EVASpecPrirn Tools Stack - Analysis Buttons <_19. z. z417 or" 18 [_

EVASpecPrim Builder card (cont'd):

I Copg I- This button works in TWO STEPS to transfer any specific

primitive you choose in the SpecPrims List field into the Syntax field at top.

This allows you to change it and then Append or Insert it into the list,

without having to build it anew from its generic primitive syntax.

Step 1 : Select the specific primitive you wish to copy in the SpecPrims List

field by clicking on it. That line will highlight.

Step 2: Click on the Copy button. The script willplace the specprim in the

Syntax field at top and retrieve itsancillary information into the

PrimMinutes, Frequency, pctTotalTime and Total Time fields from the

record card for that specprim. You can now change it,then Append or

Insert itinto the specprims list.

,,r£jAs ,,,,

_,_v;';,.0 I 3/30/90 I IHelp HenuJ _

EVASpecPrim Tools Stack - Analysis Buttons

EVASpecPrim Builder card (cont'd):

<_9.1.14 [_18 of 18

[ Delete J- This button works in THREE STEPS to remove any specific

primitive you choose from the list of specific primitives for a specific task.

Step 1: Select the specific primitive you wish to delete in the SpecPrims

List field by clicking on it. That line will highlight.

Step 2: Click on the Delete button. The script will place the specprim in the

Syntax field at top and retrieve its ancillary information from the record

card for that specprim. The message "Delete that specific primitive?"

appears, giving you a chance to Cancel your deletion. To complete the

deletion, click on the OK button. The Delete script will remove that

occurrence of the specprim from the SpecPrims List, and either reduce its

Frequency count by one, or delete the entire record card for that specprim

if it only occurs once in the list.

_t _v,.o J3/30/90 ][tlelpHenuJ _ ]gefinel_._
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EVASpecPrim Tools Stack - Analysis Menus _9_I.15 of 6 @

NOTE: The analysis menus within this stack are not common to the three

card backgrounds. They are active without firstbeing included in a specific

EVATask.#### stack. The specifications that follow, by card, explain the

purpose of each menu in performing task analysis in a specific task stack.

EVASpecPrim Builder card:

crew

object_A
system
subsystem - 'Generic Args' is a locked, visible scrolling card field

on the EVASpecPrim Builder card below the

'Generic Arguments' button (see Help section 9.1.14;

example arguments shown).

A HyperTalk script turns the field into a _ that is, any argument

selected (clicked on) from the field briefly highlights, then appears in the

"Argument" field below for access to the pop-up menu of specific arguments

that can replace the generic one.

"_]UA_ _,_

{_t _.,.o [3/30/90 JJHelpMenui < [gefineJ__

EVASpecPrim Tools Stack - Analysis Menus _921.15 of 6 @

EVASpecPrim Builder card (cont'd):

_ - "Argument" is a locked, visible shadow card field on the

EVASpecPrim Builder card, just below the "Generic Args" field. The 3',"

symbol shows that itsupports a pop-up menu of specific arguments taken

from the EVASpecPrim Arg Menus card. This field looks and acts like any

button with a pop-up menu; but unlike the TEJAS boot button (see Help

section 6.2), this menu changes depending on the generic argument

appearing in the field.

As an example, suppose the Argument field contains the

generic argument "crew" (shown). Pressing on the field

causes the pop-up to appear (shown at right).

You can add or delete items from the menu here, or on the

EVASpecPrim Arg Menus card... More --->

crew I _

EVI

EU2

13/30/90I IHelpMenul_

Rdd I tern

Delete Item

I"e'i.el  
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EVASpecPrim Tools Stack - Analysis Menus <_ 9.z. zs30f_6

EVASpecPrim Builder card cont'd:

crew

EUI

EU2

To add or delete

an item from any

pop-up argument

menu, select

'Add Item' or

'Delete Item.'

One of these

messages

will appear:

Tgpe in item to add end click on "OK'...

I I
Cancel

fldd I tern
Tgpe in item to delete end click on "OK'...

I I
_ Cancel

You can cancel the process at this point. Typing in an item and clicking OK

will give you either an "Item added. Pop menu to check." message or an"

Item deleted. Pop menu to check." message. The item will be either added

or deleted from the menu just above the dashed line before Add Item.

•rzjAs ,,.,

_.,.0 13/30/90 JIHelpHenul _ IgefineJ__

EVASpecPrim Tools Stack - Analysis Menus 941.15of 6

EVASpecPrim Arg Menu card:

The EVASpecPrim Arg Menus card is where the menus accessed with the

Argument field of the SpecPrim Builder card are actually stored. Each

generic argument from the generic EVAPrimitlves' syntaxes has it own

individual, hidden card field, with appropriate specific arguments listed as

items (e.g., the 'crew' menu contains "EV1,EV2,-,Add Item, Delete Item").

By going directly to the EVASpecPrim Arg Menus card within a specific task

stack and changing the menus there, you can quickly provide a complete

set of menus containing items customized to the task you're analyzing. This

avoids adding and deleting items one at a time and speeds up the analysis.

Only two scrolling fields are visible on the EVASpecPrim Arg Menus card:

'Mod Menu' on the left and 'Menu List' on the right, with empty space

between. These two fields w_)rk interactively with others. More --->

_1_ _r ,11
TzJAs F-,; I 3/30/90 I I,ei. Henu
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EVASpecPr'im Tools Stack - Analysis Menus

EVASpecPrim Arg Menu card (cont'd):

<_ 951"15of 6 @

crew

EV1,EV2,_,Add Item, ,_
Delete Item, --"

Update Menu I

<-- Menu Name - holds the name of the generic

argument selected from the Menu list scrolling

field at right (see next Help card). The Menu Name

field provides a pop-up menu that shows how the

specific argument items will appear when the

menu is called on the SpecPrim Builder card's

Argument field.

<-- Mod Menu - this field is unlocked. In it appear

the menu items from any hidden argument field

whose name appears in the Menu Name field

,_ above. You can add, delete, or change items by

typing them in here directly - in alphabetical order,

with a comma - and then clicking on Update Menu.

13/30/90 ] [Help Menu'i _ l oe,ine I_ _

EVASpecPrim Tools Stack - Analysis Menus

EYASpecPrim Arg Menu card (cont'd):

<_ 961.15of 6 @

To get the menu items for each generic argument

into the unlocked Mod Menu field, you must click

on the argument in the Menu List field (at right).--->

For instance, if you click on 'feature' (shown), the

Menu Name field changes to "feature" and the

menu of items in the hidden card field 'feature' will

appear in the Mod Menu scrolling field.

The name of the menu that previously appeared in

Mod Menu ('crew' in our example) appears

simultaneously in the 'Precursor' rectangle field

immediately below the Menu List (at right).- ..... >

TEJ&g _,,

_Vl.0 [ 3/30/90 I [Help Menul<

Available Menus:

activity,

crew, [ ]

condilion.

consumable. I_}/I

inrormation__i{ I
1ocation___iii I
location.--B_iil I

ot>j_t___iiil
obje t--B   il

subsystem. L_

crew [

[Define I_ _ _1
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Section 9.2

User Instructions:
EVASpecPrim Archives Stack
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EVASpecPrim Archives Help Menu

9.2 User Instructions

Background:
[] 9.2.1 General Information

[] 9.2.2 The User's Role

[] 9,2.3 Changing the Standard

[] 9.2.4 Adding Cards

[] 9.2.5 Deleting Cards

...................... 1u,u=me:1"'"''"--
[] 9.2.6 Carrying Back Specific

Primitives

TE,1A$ _,,

;:_.,.0 I 3/30/9o I[Xelp Henul '

Menuloft

Stack-Specific Help:

[] 9.2.7 Card Backgrounds

[] 9.2.8 Information Fields

[] 9.2.9 Buttons

.............. •......,1u]_p,,! 1.................... •
[] 9.2.10 Menu Builder Card

INSTRUCTIONS: I
CHck [] box to acces3 section; I
Click arrow's to pagethrough Help stack; I
Click 'T-flag' to return to poi nt of origi n. 1

[°efinel__
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_  EVASpecPrim Archives ]
This stack archives all specific primitives sent to it from any

specific task stack (e.g., EVATask.5058). There is a card for each

primitive verb, similar to the generic primitive cards in the

TelePrimitives stack; however, only the integrated EVAPrimitive

verbs have corresponding cards in this stack.

The scrolling field on each card lists all the specific primitives

for each primitive verb that were created using the Specific

Primitive Builder card in one or more specific task stacks.

These archived specific primitives are for II_II1:4_r._IIIJ,"11II_II_

This stack is NOT meant to standardize specific primitives for

telerobot work systems, but rather to provide for quick retrieval

of primitives created by an analysis group in the course of

analyzing a particular set of tasks in a given environment.

Read this stack's TEJAS Help cards carefully
I

TZ_A$

I s,24,90II sortListI <_

@
i

[_ IFind Verbli Define i__[ _

EVASpecPrim Archives - General Information ,_ 9.2.1lolFl @

The EVASpecPrim Archives stack stores all specific primitives sent to it by

the Archive List button on the EVASpecPrims list card in any specific task

stack (see °Archiving Specific Primitives,' Help section 9.3.14). The specific

primitives are not removable; once archived, they are there permanently.

This stack is organized similarly to the EVAPrimitives stack; there is a

separate card for each primitive verb. However, unlike the EVAPrimitives

stack, which retains all integrated verbs (part of the interrelated set of

TEJAS Version 1.0) and deleted verbs (omitted from that set), the

EVASpecPrim Archives stack has cards for only the integrated verbs. Any

verb added to the integrated EVAPrimitives' integrated set can be

represented here by a new card; the stack is therefore expandable.

o 13,30,90II Help Menu I_
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EVASpecPrim Archives - The User's Role 4_ 9.2.2lot'l [_

To avoid recreating specprims, this stack can provide a quick listing of

specific primitives built by a particular group or organization of analysts.

This means ll_|l:l'-]_f--lllJk_lle]_li'd.Itis criticalthat you understand why.

Specific primitives created within a specific "EVATask.####" stack were

created under the assumptions and circumstances detailed in that stack.

For that reason, these primitives may or may not be usable by another

group analyzing other types of tasks, or the same tasks under substantially

different circumstances (e.g., more crew, improved tools, etc.). REMEMBER:

• This stack (and the button scripts to use itsdata) are provided for your

convenience only, not in any attempt to "standardize" specific primitives

• You must question ALL durations for ANY specprims retrieved from thh

stack during task analysis in a specific primitives stack.

_,_.:'-"Lo I 3/3O/9O ]lXelp Menul _

EVASpecPrim A chi,e,- Changing Standard ',
I

This stack is empty when released in TEJAS Version 1.0. You cannot make

any changes in any stack information field, except to add primitives by

using the 'Archive List' button on the EVASpecPrims list card in any

specific task stack (see 'Archiving Specific Primitives,' Help section 9.3.14).

You cannot delete archived primitives either, but you must create a lot of

specific primitives to reach the upper limit of 30,000 characters for the field.

Nevertheless, you should keep the original, empty stack safely archived.

As a convenience, you can leave detailed notes for other users in the User

Notes field. You can also use different copies of this stack to archive

specprims from different task analysis projects, if you wish. Such mobile

specprim libraries can save time, if you keep the stacks straight.

This stack's contents are a standard for you only. Its format and function

were derived from requests from TEJAS beta-testers. Please send the

TEJAS Editor written, detailed suggestions for any further changes.

TT-JA5 _.,

_,t.o 13/30/90 [[HelpMenul _ [Definei_i_ _I_
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EVASpecPrim Archives - Adding Cards 9.2.4lofl _;_

All integrated primitive verbs in the TEJAS Version 1.0 EVAPrimitives stack

are represented here by an archive card. Any new EVAPrimitives must have

a corresponding archive card, or their specprims cannot be archived from a

specific task stack. Changes to the EVAPrimitives should be standardized

by community review, but if you MUST add a new archive card here, then:

1. Go to the Explanation card (first card in the stack).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out only the Verb field; you must unlock it or use the 'put' command.

4. Select 'Card Info... ° from the Objects menu. Type the verb as the card

name. This ensures that the new verb will appear on the primitives menu.

5. Either cut and paste the new card alphabetically by verb, or sort.

NOTE: New verbs will not appear in the EVAPrimitives verb menus until the

'Update' button on this stack's Menu Builder card's has been activated (see

'Menu Builder Card,' Help section 9.2.10).

1TM_L'-" [3/30/90 J JHelp Menu LDefine

EVASpecPrirn Archives - Deleting Cards <_ 9.2.5loll [_

DO NOT DELETE ANY CARDS FROM THIS STACK{

Since this is purely an archive stack, containing only one card for each

integrated primitive verb in the EVAPrimitives stack, there should be no

need to delete cards. But just in case, a HyperTalk script will prevent

deleting and cutting all cards in the stack. Please do not circumvent it.

TT-JAS _,,

-_:_Vl.0 [ 3/30/90 ] [Help Menu[ ' tOefineJ  
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Carrying Back Specific Primitives 9.2.6loll @

The purpose of the EVASpecPrim Archives stack is to give you the option of

copying specific primitives built and used in an earlier EVATask.#### stack

into your current specific task stack. But having the stack is not enough;

there should be a quick way to find the specprim you want in the archive

cards (provided by a menu button, see Help section 9.1.14), to see where it

originated (the Origin field, Help section 9.2.8), and to return with itto your

specific task stack (the Carry Back button, Help section 9.2.9).

Carrying back specific primitives is optional; should you enter the

EVASpecPrim Archives stack from a specific task stack and then decide to

return to that EVATask.#### ,_stackwithout carrying back a specprim, you

can do so by clicking on the l_ button at the top right corner of any

archive card, even ifyou have viewed several different archive cards.

TEJaS ,,,

_:_vJ..o I 3/30/90 ]lHelp Menul:

EVASpecPrim Archives - Card Backgrounds <_I 9.2._loll @
I I

There are two different backgrounds in this stack. By specific name:

EVASpecPrim Archives.bg - main background for this stack. Different cards

for each verb primitive. Incorporates primary information fields: eight

visible background fields of different types, two hidden scrolling fields.

EVAPrimsMenu.bg - specialized, for the Menu Builder Card only. Unlocked,

but a reference for all information cards in the stack. Changes are best

made via the User Notes comments field (Help section 6.5).

'FEJA$ ,,,,,

_:-_v,.o I 3/30,90 l lHelp Henul _
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EVASpecPrim Archives - Information Fields <_ 9.2.8lof3 @

There are five information fields common to the 'EVASpecPrim Archives.bg'

background: Verb, EVASpecPrims, EVASpecPrims.complete, Copied

SpecPrim, PrimMinutes. Field specifications follow.

All fields are locked and may NOT be changed. This stack is a pure archive;

only specific primitives built within TEJAS specific task stacks are sent to it.

Please do not unlock any fields or delete any items from them; this would

harm the functionality of the stack.

Field specifications:

Verb: locked, unlabeled shadow field at top right. Contains one- or two-

word primitive verb from the EVAPrimitive verbs in that stack. Cards exist

for integrated verbs only; this stack has no card archives for specific

primitives derived from deleted (omitted) primitives.

T £JAS _t

_'_ _:_.,.o t 3130190JlHelp MenuJ _

EYASpecPrim Archives - Information Fields

Field specifications (cont'd):

,_ 9.2.8 @2o1['3

EVASpecPrims: locked, visible unlabeled scrolling field across body of

card. Contains all archived specific primitives based on the verb each card

represents; archiving is accomplished via the 'Archive List' button on the

EVASpecPrims List card in any specific task stack (see Help section 9.1.7).

This is a large selection field, where primitives you click on are retrieved

for use in a specific task stack (see 'Retrieving Archived SpecPrims, ° Help
section 9.3.15).

EVASpecPrims.complete: locked, hidden unlabeled scrolling field across

body of card. Contains all specific primitives, their specific task stack of

origin (to provide traceability), and their duration in minutes (example item:

"EV1 EGRESS airlock :: EVATask.7632 :: 2"). Hidden in favor of the more

readable EVASpecPrims field above, which lists only the specific primitives.

TYJAs ,,,

_:_,,.0 I 3/30,90 I lHelp Menul _
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EVASpecPrim Archives - Information Fields
I

Field specifications (cont'd):

<_ 9.2.83 O[3 [_

Copied SpecPrim: locked, visible, labeled rectangle field directly beneath

the EVASpecPrims field. Filled automatically with specific primitive from

EVASpecPrims field when user selects a specific primitive there for

retrieval (see 'Retrieving Archived SpecPrims,' Help section 9.3.15).

Origin: locked, visible, labeled transparent field at bottom left on all archive

cards. Filled automatically with name of specific task stack where a specific

primitive the user selects from the EVASpecPrims field originated and was
first archived.

PrimMinutes: locked, visible, labeled (as Minutes/Prim) transparent field at

bottom center on all archive cards. Filled automatically with duration of

specprim in minutes (if archived) of a specific primitive the user selects

from the EVASpecPrims field.

l_ _:_.,.0 J3/30/90JlHelpHenul; Igefinel_ _

EVASpecPrim Archives - Buttons

EYASpecPrim Builder card:

. uses the same_;' - The "EVASpecPrims stacked blocks" button

customized, powerful script as the EVAPrimitives block" button I1_

9.2.9_;>| 0[3
I

in the EVAPrimitives stack to access a set of updateable selection menus of

the generic EVAPrimitives" verbs maintained by the Menu Builder Master

card in the EVAPrimitives stack (see Help sections 7.4.1 2 and 7.4.1 5).

As with the button in the EVAPrimitives stack, pressing on the above button

reveals up to seven numbered buttons (as shown below), according to the

number of menus specified by the Menu Builder card (see Help section

9.2.10).

More --->

_Z3AS _.,.,
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EVASpecPrim Archives - Buttons

NOTE:

This is a

custom

menu

system.

Please

send

comments

9.2.92of3 @

L_! s41s51s_
P(IS If I I}:_

PFI(ICE._S

PULL

PUSH

(I(IERY

FIEEI{IIl]llII

RECORD

RELEASE

REMOVE

FIEI>I)R'I;

FIESI'FII;IIN

RESUME

FIESLIF_PL.Y

FIEI'RI;II:"[

ROTATE

FI(ItlI'E
v

is71Clicking and holding down on any of the S
buttons immediately causes a pop-up menu to

appear with primitive verbs. Non-selectable verbs

are shadowed; they are the deleted (omitted)

primitives leftin the EVAPrimitives stack for

traceability but omitted entirely from this archive

stack (i.e.,no cards exist for them). All other

boldface verbs are selectable.

Releasing the mouse on a deleted verb or off the

menu will cause the menu to disappear. That's all;

nothing else will happen.

Releasing the mouse on a selectable verb takes you

immediately to that verb's archive card in the stack.

Help Men.'i" [Define t_ _) _

EVASpecPrim Archives - Buttons <_ 9.2.93 o1['3 @

0 with mins - These background buttons are hidden untilIcar uBack I ® without mins you select a specific primitive, then they

become visible at the bottom right of the archive card. The buttons hide

again whenever a card is closed.

Ifyou leftthe EVASpecPrim Builder card of an "EVATask.####" stack in

search of an archived specprim, and are ready to carry that specprim back

for use in your task's script, you must decide whether to take the specprim

with or without itsarchived duration in minutes. The default (preselected)

choice is "without mins" (shown), because itis safer: you cannot tell the

assumptions or sequence of events that led to assigning that specific

primitive the duration archived with itunless you review itsorigin.

Either way, clicking on "Carry Back" returns you to the EVASpecPrim

Builder card in the EVATask.#### stack you leftand enters the specprim in

the Syntax field there (with the duration in the PrimMinutes field, ifneeded).

_v,.o I 3,30,,0 l iXetp Menul _ IoefineI__
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EVA Primitives Menu Builder I Update

The 'Update' button on this card (and the scripts attached to the stack) work to
build and maintain pop-up menus of the crew-EVA Primitive verbs. On any
archive card in the EVASpecPrim Archives stack, click on the stacked EVA
blocks (upper left) to show the $1-? buttons, then press an S button to show
the pop-up menu and select a verb (try It;).
In this stack (except on this card), selecting a verb takes you to that archive.
Each time a new verb card (or a set of them) Is added to or deleted from the
EVAPrimitlves stack, or a prlmitive's status changes there (say, deleted to
Included), you must manually order a menu Rebuild from the Master Menu
Builcler card In EVAPrimltlves, then return to this card and Update. Do so
sparingly If you make many changes to EVAPrlmitives, for It takes time. The
menus will not update automatically, so If you notice verbs missing, Update!

,HANDOFF,HOLD,(IMPLEMENT,INGRESS,(INPUT,INSPECT,INSTALL,(
LATCH,(LOAD ,(LOOSEN,LUBRICA TE,MANEUVER,MA TE,MEASURE,
MONITOR,(OBSERVE,(OBTAIN,OPEN,(PHOTOGRAPH,(POINT,(POSITION,(
PROCESS,PULL,PUSH, RECHARGE,RECORD REMOVE

T£JAs

1_ _V,.O+ I 2/4/90 I[ZEnd2 ] <_ [_

ACTIVATE,(ADJUST,ADJUST,ALIGN,ASSEMBLE,(ATTACH,(BERTH,(BOLT,( ,_ <-This field,
CHECKOUT, CLEAN,CLOSE,(CLOSEOUT,(COLLECT,COMMUNICATE, "- updated with
CONFIGURE,(CONNECT,(CONSTRUCT,(COORDINATE,(COVER,(DEACTIVATE, _ each Update,
(DECONTAMINATE,DEMATE,DEPLOY,(DETACH,(DISCONNECT,EGRESS,( _li shows all the

ERECT,(GRAPPLE,GRASP,(GUIDE,(HANDLE _ verbs in the

stack. The #
of menus Is
shown below.

IDefinel_

EYASpecPrim Archives Stack - Menu Builder Card <_3 9.2. zololl

The Menu Builder card, last in the stack, maintains the pop-up menus of,,J_iL

primitive verbs available from the "EVASpecPrim stacked block" button ;(_I
(Help section 9.2.9).This card's visible and hidden fieldsand scripts work-

to update and store these verb menus, based on the background and card
fields of the Menu Builder Master card in the EVAPrimitives stack. The text

on the card explains how to use it; note that Updating assumes the

EVAPrimitives stack's Menu Builder Master card is current (i.e., has been

rebuilt following any changes made to the EVAPrimitives stack).

I"]_3AEI ,,,

13/3o/9oII Help Menu It
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Section 9.3

User Instructions:
EVATask.5058 Example Stack
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EVATask.5058 Example Stack Help Henu

9.3 User Instructions

Menuloft

Background:

[] 9.3.1 General Information

[] 9.3.2 Before You Create

Specprims

[]

[] 9.3.3

[] 9.3.4

[] 9.3.5

Stack-Specific Help:

Stack Organization

Specific Primitive Record

Cards

Configuring Argument
Menus

Building a Derivative Task

Building Specific Primitives

•rz3_s ._,,.

_:_v,.o I 3,30,,0 I lxelp Menul _

Stack-Specific Help (cont'd)

[] 9,3,8 Using the Append Button

[] 9.3,9 Using the Insert Button

[] 9,3,10 Using the Modify Button

[] 9,3,11 Using the Copy Button

[] 9,3,12 Using the Delete Button

[] 9,3,13 Maintaining the Frequency

[] 9,3,14 Archiving Specific Primitives

[] 9,3.15 Retrieving Archived

SpecPrims

[] 9,3,16 After You Create Specprims

INSTRUCTIONS:

Click [] box to access section;
Click arrows to pagethrough Help stack;
Click 'T-fle(j' to return to poi nt of origi n.

1Oerine I__
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EVATask.5058 - General Information <_ 9.3.1loll @

This is a specific task stack, created as an example that you can follow to

better understand how task analysis works in TEJAS. Its list of specific

primitives is deliberately incomplete so that you can change them without

restriction and experiment with the built-in analysis functions.

Each specific task stack that you build in TEJAS collects and organizes

enough information about a particular task to allow you to build a list of

specific primitives that approximates the steps the EVA crew will follow to

inspect, assemble, service, maintain, reconfigure, or repair space systems.

Once you have built and archived these primitives, the job of the specific

EVATask.#### task is completed. You can then proceed to other analyses

using this specific primitives list with any application on any computer.

NOTE: to save space, the contraction "specprim" will often be substituted

for the words "specific primitive."

'I'E,.1A5 _,,

 v,.o L3/3o/,o JlHelpMenuJ': I Define]__ _]_

EVATask.5058 - Before You Create Specprims <_ 9.3.2loll @

The EVATask.5058 stack can be a useful example many times over, but

only ifyou start with itas delivered to you in TEJAS Version 1.0. Since you

will change things as you follow inslTuctions in these Help cards, save a

copy of the EVATask.5058 stack now, on your hard disk or on a floppy disk.

Don't be afraid to deviate from the inslTuctions on these Help cards and try

buttons and menus yourself until you are comfortable with them. This is not

a test; the example stack is a learning tool for you.

CAUTION: The HyperTalk code that performs the analysis functions

references the names of OBJECTS - buttons, fields, cards, backgrounds,

and the stack. These names are accessible to you in the Button Info...,

Field Info...,Card Info...,Background Info...,and Stack Info...dialog boxes

from the Objects menu (see "Objects menu" in the "HyperCard User's

Guide'). In order to ensure proper operation of the stack's functons,

I'_ c_.._.'_z, _,] ,m,_..1 t,c_ _'I IF'l'_ _ c_ _'s ,_..1,_

'_"E3AS _,,

_v,.o 13/30/90JtltelpMenul _ [gefineJi__ _i
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EVATask.50S8 - Stack Organization 9.3.log2

As delivered with TEJAS Version 1.0, this example specific task stack has

eleven cards. From first to last by name, they are:

• EVATask.5058 (task summary card), from the EVATasks stack

• EVAAssume.5058 (assumptions card), from the EVAAssume stack

• EVAIssues.5058 (open issues card), from the EVAIssues stack

• EVASpecPrims List, from the EVASpecPrim Tools stack

• EVASpecPrim Builder, from the EVASpecPrim Tools stack

• Record card for specprim "EV1 EGRESS airlock"

• Record card for specprim "EV1 TRANSLATE to MSC via slidewire"

• Record card for specprim "EV1 UNSTOW pliers from tool locker"

• Record card for specprim "EV1 UNSTOW wrench from tool locker"

• EVASpecPrim Arg Menus, from the EVASpecPrim Tools stack

• EVAPrimitives Menus, from the EVAPrimitives stack

NOTE: The four record cards were added when those specprims were built.

TZ3A$ _,r

_',_,t.o L3/30/90 I[llelp Henul _ IDefinel_ _

EVATask.5058 - Stack Organization <_ 9.3.32 of 2

Every card in every specific task stack contains the rectangle field

SpecTask Number, containing the ID number (5058 in this example stack)

included in that stack's name when it the stack is built (see Help section

8.1.12). This locked field is hidden on the task summary, assumptions, and

open issues cards in their original form in the EVATasks, EVAAssume and

EVAIssues stacks. It is revealed when those cards are copied into a

specific task stack, to Immediately identify the stack from any card.

The organization of each specific task stack is fixed. Specific primitive

record cards are created or deleted (placed in the stack following the

EVASpecprim Builder card) as the specprims themselves are created or

deleted. You cannot sort the cards in this stack, because the Sort button

was hidden when the stack was built. But don't worry. There is an easy way

around the seven major cards in any specific task stack using the pop-up

menu attached to the SpecTask Menu button (see Help section 9.1.12).

TZ3AS _,,

 v,.e [ 3,3o/9o J lllelp He.ul
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EVATask.5058 - Specific Primitive Record Cards <_1 9.3.4I of 2

When you build a new specific primitive on the EVASpecPrim Builder card,

an individual card record is created for it(see below).

l.......................................................................................................°1 ,e oo
I EV1 EGRESS airlock

Derived from

generic syntax of

primitive verb=|

[EGREss I

MinuteslPrimr2--'-- _ Freq_nc,_-] %Total Time_
Total Time

(minutes)

The Minutes/Prim field is the ONLY unlocked field on this card, because it

is the only one you should change. TEJAS maintains the Frequency count

(showing the number of times that specprim occurs in that task's specprims

list),and the Calculate button (Help section 9.1.14) computes the rest.

TEJA5 x,/

_:_vs.o [3/30/90 JiHelpMenu] ' iDefinei__

EVATask.5058 - Specific Primitive Record Cards <_ 9.3.42 of 2

The PrimMinutes field (labeled Minutes/Prim) is the ONLY unlocked field on

this card, because itis the only one you should change on this record card.

-'" \C_ ......... ":::- ..... ' "_.L'_.'_____C ........... ..... ,_,n, ......... __.... ::

!_ _1_i_ _('_t_" ToOMSvk_MSa01nStSenan_e

[EV1 EGRESS airlock slowly

..... ...-._-.-...._ : ;. _ ...... :..__

Derived from

generic syntax of

primitive verb. I

iEGRESS I

MinutezlPrim_---_Erequency_--_ %Total Time_--_

Total Time

(minutes)

Note that this duration applies to ALL occurrences of the specprim in the

exec ution of that task. The u nstated ass umptio n is that ifthe d uratio n

changed, the specprim should change too. In the specprim above, adding

"slowly" implies 3 minutes duration (versus 2 for "EV1 EGRESS airlock').

TEJAS _,.

_'_ _vz.o 13/30/90 i lHelp Menul _ IDefinei_ _ ]]_
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EYATask.5058 - Configuring Argument Menus <_ 9.3.5lot'8 @

You can simplify the work of building specific from generic primitives into a

select-and-paste operation by using the argument menus accessed via the

tool Generic Args and Argument fields (Help section
9.1.15) on the EVASpecPrim Builder card.

EMU,MST,pliers,tether, ,_

wrench,-,Add Item,Delete
Item, These menus are maintained in the card fields of

the EVASpecPrim Arg Menus card found in every

specific task stack (Help sections 9.1.9 and

9.1.15). By configuring those card fields BEFORE

you begin the analysis, you save adding items

one at a time during your later work.

Go to the EVASpecPrim Arg Menus card in the

_, example EVATask.5058 stack and click on 'tool'

Update Menu J in the scrolling list of available menus at RIGHT.
The fields on the left will appear as shown.

%1/

I 3/30/90 JIHelp Menul _

EYATask.5058 - Configuring Argument Menus 9.3.52 of 8

The items listed in the ModMenu scrolling field shown below are from the

hidden 'tools' card field on this EVASpecPrim Arg Menus card. By selecting

tool I 'tool' from the available menus field at right, you

EMU tether, have made it possible to modify the items of the

MST n,Delete card field 'tool' in this ModMenus field, and to

pliers view the changes in a pull-down menu.

tether

wrench To check a menu's status at any time, position

mieummeew_meewemmluR

Add Item

Delete Item I

Update Menu J

the mouse cursor over the rectangle field at top

left (showing the word 'tool' here) and press the

mouse button down. A pull-down menu appears

as shown at left. This menu has exactly the same

items as those in the ModMenus field, except that

each is now on a separate line (thanks to the

commas between them), and the hyphen item has

inserted a dividing line in the menu. More --->

%IS

I 3/30/90 JIXelp Menul _ Ioerinel__
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EVATask.S058 - Configuring Argument Menus <_l 9.3.s3 of 8 @

You should know the list of tools involved in your task. The tools shown in

the ModMenu scrolling field previously are the default items of TEJAS VI.0.

tool

EMU,MST,needIe nose

pliers,tether,wrench,-,

Add Item,Delete Item,

Update Menu I

Let's suppose that in addition to these items, you
will also need the bolt puller and the EVA bag (for

stowing parts). You also want to specify exactly

what pliers and wrench will be used; namely, the

needle nose pliers and the 1/2-inch drive ratchet.

The ModMenu field is unlocked. Position the cursor

just before the word 'pliers' and type 'needle nose'

(with a space after 'nose'), so that the list looks as

shown at left. Don't worry about the text wrapping
around at the end of the field.

Now check the pull-down 'tool' menu. It hasn't

changed! Why? More --->

%1/

I 3/30/90 I IHelp Menul <

EVATask.5058 - Configuring Argument Menus <_I 9.3.54 0[8 @

The process of configuring argument menus allows you to make changes to

the menu items and then check them carefully, in case you change your

t o el / mind or make a mistake. Unless you click on the

EM-_,MST needle nose I'_'P_ "Update Menu" button at bottom left first, none of

pliers,tether,wrench,-, _1 the changes you make in the unlocked Modmenu

Add Item,Delete Item, _ field will be copied into the menu's hidden card

ield, and the menu will not change.

| Click on the "Update Menu" button. The button

°_®®1]° | will highlight, and then a tune will play and the

_ message shown at leftbriefly appears. This

Imiilmeans that you have changed the "tool"menu's

card field. Check the menu by pulling itdown as

before. Now the third item is "needle nose pliers."

Update Menu ]
More --->

TEJA5 ,,,,

ff; 13/30,90l taezpMenuJ [gefine]l__
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EVATask.5058 - Configuring Argument Menus <_1 9.3.55 of 8 @

Now in the same way, add 'bolt puller' and 'EVA bag' to the list of tools in

the ModMenu field and change 'wrench' to 'l_-inch ratchet drive.'

tool

l\2-inch ratchet drive

bolt puller

EMU

EVA bag
MST

needle nose pliers

tether

=imam • •..oim...==.o ag.me.lwm.mm.mwo=.

Add Item

iDelete Item

Update Menu I

Use the Update Menu button to effect the

changes. Clicking on the 'tool' pull-down menu

will show the menu with the changes (at left).

You can position these new items in any order.

The example shown has the items inserted

alphabetically, to make scanning them easier for

you. Another order will not affect the way the

menu works (in fact, the 'Add Item' utility always

adds items just before the dividing line).

NOTE: The pull-down menu's width will adjust

automatically to accommodate the largest item.
More --->

'FEJAS ,,,r

_,_v,.o 13/30/90 liHelpMenu r

EVATosk.5058 - Configuring Argument Menus <_ 9.3.56 Ot'8 @

You will not use all menus in all tasks, but only those menus for arguments

that appear in the syntax of the generic primitives used as roots to build

direction specific primitives (see Help section 9.3.7).

clockwise, _ Therefore, you need not configure ALL menus

counterclockwise,X plus,- before beginning your analysis. For example, you
x minus,Y plus,Y minus, _ should not need to configure the 'consumable'

z plus,Z minus,Pitch menu for any tasks but those involving refueling.
plus,Pitch minus,Yaw

plus,Yaw minus,Roll
plus,Roll minus,-,Add Some menus have no default items (see the next
Item,Delete Item, card about the 'condition' menu). Others may not

have what you expect or in an order you prefer.

The items in the 'direction' menu at left are

arranged in the traditional 'X,Y,Z, Pitch,Yaw,Rolr

_, order, without numerical values. These values

Update Menu I vary by specprim, and should be typed directly
into the specprim as you create it. More --->

'FE.)AS
_-'-_ 1.0

%1/

[ 3/30/90 1 [Help MenuJ _
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EVATask.5058 - Configuring Argument Menus <_ 9.3.57of8 [_

In general, an argument menu applies to all uses of that argument to build

any task's specific primitives. The 'condition' menu is different, however.

condition It varies by primitive; there are no default values.

-.Add Item,Delete Item, ,_

As an example, consider the syntaxes of the two
EVAPrimitives ADJUST and VERIFY (below).

(crew) ADJUST (condition) of (object_A)

(crew) VERIFY (condition)

In specifying the arguments of ADJUST's syntax,

'condition' might be replaced with 'flow rate.'

This same specific argument could also fit in

,_, VERIFY. But 'clearance acceptable' only makes

Update Menu J sense in VERIFY, not in ADJUST. This is why the
'condition' menu is your responsibility. More --->

I 3,3o_9o I IHelp Menu}" I Define )_ _ ]]_

EVATask.5058 - Configuring Argument Menus 9.s. s8 of 8
I

Configuring the argument menus is a worthwhile first step in your analysis.

For maximum effect, follow these guidelines:

• As a minimum, configure the argument menus for activity, crew,

consumable, direction, feature, location_A, location_B, object_A, object_

B, subsystem, system, and tool. These are items you should know before

the analysis (NOTE: any '_A' and '_B ° items should be the same).

• Keep track of these argument menus. Once you build them on one

specific task's EVASpecPrim Arg Menus card, they can be used as

templates for the same card in another EVATask.#### stack.

• Use the same source of items (e.g, tool catalogs, etc.) for all tasks.

Remember, you can ALWAYS change menus at any point in your analysis,

using 'Add Item' and 'Delete Item' or the EVASpecPrim Arg Menus card.

_vt.o 13/30/90 IIHelpMenul _ IDefinel_J_

249



EVATask.5058 - Building a Derivative Task <_ 9.3.6lof5 @

At any time in any specific task stack, you may decide that you want to

repeat the analysis of that task, but with a few changes, while still saving

what you have done so far. Perhaps you make new assumptions, resolve

an open issue, add a new subsystem or tool, or shorten the task. The "Build

Derivative Task" option in the EVATasks button on the upper left corner of

the task summary card allows you to do this. Here's how:

IBuild

Step 1. Click and hold down on the EVATasks button (shown at left).

Step 2. The button will highlight as shown, and a pop-up menu will

appear with "Build Derivative Task" as the only
Derivative Task |

I option. If you release the mouse key without

selecting anything, the menu will disappear, and the EVATasks

button's highlight will return to false, as it was before. But if you

select "Build Derivative Task," the following sequence begins:
More --->

I 3/3o/9o ] Ixelp Menul_

EVATask.5058 - Building a Derivative Task <_] 9.3.62of5 @

Step 3. When you select "Build DerivativeTask" a dialog box appears,

asking you to enter information exactly as prompted to name the stack.

Please enter all information as requested! Step 4. After clicking on 'OK',

another dialog box appears,

asking if you're ready to name

the derivative stack and giving

you a chance to Cancel.

14
Step 5. The third dialog box prompts you to make the new stackname

related to the original one by adding an unused letter after the name of

your current stack. Click OK, and wait for the "New Stack..." dialog box

Add an unused letter after "EYATask.5058". to follow. Then type the name

you wish to give your derivative

stack. More --->

TZ3AS ,,.

_._,,.o I 3,30,90 ]Ixelp Menul _
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EVATask.5058 - Building a Derivative Task <_I 9.3.68 or'5

Step 6. Once having passed the third dialog box, the script will open the

'Save a Copy...' dialog box, highlight "Copy of 'EVATask.5058' " (in our

example), and give you the last of two options to Cancel:

[C_ TEJAS Stacks- I

r',_,..,fi( ri)lliJm
r, EIIItlt,_,I,lI11t:
:._,,,..-IEIIltI S_,l,{e,_

_.._El,llll>rimitjlJeS

•['..+:EIJlISI:_e( Prim "I'I)i)I,_

•., ElJll-lr{_sk •_+..+

Save a copy of stack in:

IEvATask'5058a I

c_My Hard Disk

[ E:j+:,:l }
[ re.i,,<,]

[ Cancel ]

To proceed, change the

task name to the

suggested derivative

('EVATask.5058a' shown)

to create a path to the

original task.

Click on the 'Save' button

(shown), or press return.

More --->

@

_.1.o 13'3o/9oJlHelpMenul _ l"+'inellmM lm

EVATosk.SOS8 - Building a Derivative Task <_1 9.s. 64 of 5 @

After filling in the 'Save a Copy...' dialog box and pressing the 'Save'

button (or the return key on your keyboard), the dialog box disappears and

the cursor turns into the 'watch' symbol. Depending on your Macintosh's

processor and RAM configuration, your screen will remain frozen for

several seconds while the program saves a copy of the specific task stack

under the name you specified. When the process ends, you will see

another message: Der, vative task saved .Open Stack.... lists it. ii

Click OK. The message disppears; you are back on the EVATask.5058 task

summary card. To see the derivative stack you created, choose 'Open

Stack...' from the File menu and release on the derivative stack name. The

new number (5058a in our example) now appears in the SpecTask Number
field on each card.

TTJA$ ,,,

"':_,_.t.o 13]3o]9o j IHelp Menul': Im
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EVATask.5058 - Building a Derivative Task <_1 9.s. ¢5of5

Building derivative tasks is a quick way of performing variations on the

analysis of any specific task, without redoing the work. But as with any

utility, you can overuse it. For maximum effect, follow these guidelines:

• Follow the suggestions for new stacks' names to keep track of

derivative task's origins. It helps to know a stack's "pedigree":

• You can build derivatives of derivative tasks, using the same process

(e.g., a derivative of 'EVATask.5058a' might be 'EVATask.5058a1'). Be

concise; the SpecTask Number field will wrap around a long number.

• Don't use this utility to save copies of your specific task stacks; use

'Save a Copy...' instead. To save the most work, build derivative tasks

after the specprim list is complete for any specific task.

Remember, you can ALWAYS change menus at any point in your analysis,

using 'Add Item' and 'Delete Item' or the EVASpecPrim Arg Menus card.

TZJAS *,,,

_vt.o+l 4,2,90 IIHelpMenuJ _ Igefinel_ _

EVATask.5058 - Building a Specific Primitive ,_ 9.3.71 of 7

There are many ways to build a new specific primitive. Using this rather

compressed version of the EVASpecPrim Builder card, we'll demonstrate

the main two: transforming a generic primitive syntax, and modih/ing an

archived s primitive.

Generic Ar9uments

'_: Minutes/Pfim_----_ rrequency_--_

EV1 EGRESS airlock

EV1 TRANSLATE to MSC via slidewire

TTJAS ,,;

"'" 1.0 I 3/30/90 I lXelp Menu["

[Task Outline

_K Total Timer----- _

Total Time

_ (minutes)

_Append[[ Insert [Modify] Copy [Delete

O

l Define l_._
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EVATask.5058 - Building o Specific Primitive _ 9.3.2 of 7 @
t I I I

To relTieve a generic primitive syntax for any EVAPrimitive, click on the_"

button at top left.A series of numbered M buttons will appear. Click

and hold down the mouse on any of these to get a pop-up menu of primitive

.....verbs simulated here)- Pull down the mouse to select a verb and release.

DISCONNECT

EGRESS

Generi(
ERECT

GRAPPLE

GRASP

GUIDE

XANDLE

I

EVI EG

EVI TR_

"['Z;,TA._

XOLD

IMPLEMENT

INGRESS

LTask Outline

linuteslPrim_----_ Frequency_"---_ %Total Time_---_

_AppendiI Insert Modify Copy Delete i

_otal Time
minutez)

@

C via slidewire

J3/30/90 JJXelpMenuJ_

EVATask.5058 - Building a Specific Primitive _ 9.3._3 of 7 @
t t

After a short wait, the generic syntax for the selected verb will appear in

the Syntax field.The generic arguments for that syntax will appear in the

Generic Args scrolling field at left,and the four ancillary data fields will

em v.You are to create a s from this eneric one.

(crew) HANDOFF (object_A) to (crew/system)

,Generic Arguments
crew

0bject.__A
crew

system

Minutes/Prim_---_ Zrequency [---'--_

_ otad Time

(minutez)

[Task Outline

% Total Time_--_

_AppendJ l_nsert lModify Copy

EV1 EGRESS airlock
EV1 TRANSLATE to MSC via slidewire

l"Z.)_t5 ,,r

_,_v'-"-t.o J 3/30/90 I JHelp MenuJ_

Delete

oro
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EVATask.5058 - Building a Specific Primitive <_ 9._.740[7 [_
I I II

You can replace a generic syntax argument by typing over it, or use the

argument menus from the EVASpecPrim Arg Menus card. To do the latter,

click on an argument in the Generic Args scrolling field. It will highlight,

and then below in the ument field, as a menu button.

(crew) HANDOFF (object_A)

Generic Arguments
:,÷',":'

object Acrew I

,, system .,. j

[ c'rew I _

to (crew/system)
LTask Outline

MinutezlPrim_----_ l_req=ncy_-_ _ Toted Time_---_

Toted Time

(minutes)

Appendll Insert _ Copy

EV1 EGRESS airlock
EV1 TRANSLATE to MSC via slidewire

TY-_A5 *,,,

"'" t.o I 3/30/90 IIHelpMenul _

| Delete

°I0

EVATask.5058 - Building a Specific Primitive 9.3.75o[7

Position the cursor over the pop-up menu "crew," then click and hold down

on the mouse. Select an item from the menu that appears. The item will

appear in the HyperCard message box (simulated below by a shadow field).

This nals that the item is into the s

_,: Task 50s8 J_

(crew) HANDOFF (object_A)
Generic Arguments

crew
object_A i
crew

[system

crew

to (crew/system)

[Task Outline

MinutezlPrim_--_ frequency.- 7 _ Total Time_---_

Toted Time

(minutes)

_LAppendJ[ Insert _ Delete

EV2 urlock

EV1
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EYkTask.505B - Building a Specific Primitive <_I "_(; C_6
I

Now clickand drag thecursorover theargument inthe Syntax menu that

the selected item is intended to replace (or pick an insertion point for the

item). Be sure to include the parentheses around a generic argument in
selection. Then click on the Ta >eltbutton shown normart.

5058
OMV Maintenance

um_ HANDOFF (ob ect_A) to (crew/system)

Generic Arguments'
crew
obje__A
crew

system

[ fcrew

Total Time
(minute=)

@

_AppendI[ Insert [ModifYT Copy |Delete

EV1 EGRESS airlock _I

' I

EVATask.5058 - Building a Specific Primitive <_] 9._.77 of 7 @
I I I I II I

Immediately, the item in the message box replaces the selected argument

in the Syntax fieldand the message box disappears. Now you can finish

specifying the other generic arguments, and assign a duration (in the

Minutes/Prim field)before appendin< or insertin_ that specprim into the lis

" ......................................................

I EVI HANDOFF (object_A) to (crew/system)

,Generic Arguments

crew _ I/inute=/PrimF--- _ ]_requency_--- I

crew°bjectA _ Toter Time

system _ (minute=)

LTask Outline

% Totad Timer--- _

crew I- I[Append]I Insert lModi,y!Cop. T Delete

EV1 EGRESS airlock
EV1 TRANSLATE to MSC via slidewire

"['_:J_._ ,,,,,

"'" l.O ! 3/30/90 I JHelp MenuJ _

@

@

[Define I_._
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EVATask.5058 - Using the Append Button <_ 9.3.slof3 @

Let's suppose we've finished building the specprim below from the generic

syntax for the verb HANDOFF, including a duration of one half minute. Now
we'd like to add it to the specprims list at bottom. Just click on the Append

button shown bred; see section 9.1.14 _.

" "_--'-"_-'=-- -- OMV Maintenance
pa

EV1 HANDOFF pliers to EV2

Generic Arguments
crew
object_A
crew

system

crew
I

m. MinuteslPrim_---_ £req_ency_----_
Toted Time
(minutes)

[Task Outline

_gTotal Time_'---_

)_ _ Insert Modify Copy I Delete]

EV1 EGRESS airlock
EV1 TRANSLATE to MSC via slidewire

TzJP.$ ,,,p

"'" t.e [ 3/30/90 I IHelp Menu[ _

@

@

EVATask.5058 - Using the Append Button 9.3.82of3 @

The Append button checks for a specprim record card (Help section 9.3.4)

for the specprim shown in the Syntax field. There will be a slight pause.

Here, our new specific primitive is given a Frequency or 1, stored on its
own record card, then to the S List ,.

EV1 HANDOFF pliers to EV2

Generic Arguments
crew

object_A Totat Time
crew _ (minutes)
system {>

c rew I_

EV1 UNSTOW pliers from tool locker
EV1 UNSTOW wrench from tool locker

EV1 HANDOFF pliers to EV2

"'" Z.O J 3/30/90 ] ] Help Menu I_

LTask OutlineJ

___.MinuteslPrimFs---_ Zreqwency_---_ _Total Time_---_

InsertIModify| Copy IDelete]

:.:-:-:

0

I Define I _'_ _ _i_
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EVATask.5058 - Using the Append Button <_3 9 3 83 of'3 @
I

Suppose we clicked on Append a second time. This time, the button's

HyperTalk script would find a record card for our HANDOFF specprim.

Therefore, the script would just update the Frequency to 2, and append the

S , see "S section 9.3.x ,.

'__ _z__

EVI HANDOFF pliers to EV2

Generic Arguments
crew

object_A
!crew
!system

r fcrew

Llask Outline

m. Hinutes/Ps'im_---_ Frequuency_2---_ _KTotal Timer---- _

Total Time
(minutes)

@

_Appendl[ Insert [Modify[ Copy 1 Delete]
EV1 UNSTOW wrench from tool locker

EV1 HANDOFF pliers to EV2

EV1 HANDOFF pliers to EV2
"I',LJ/t5 ,_,,,

"'" s.o 13/30/9011XeipMenul _

@
:]:_:]

@

[Definel__

EVATask.5058 - Using the Insert Button <_] 9.3.91 or'3 @

Now suppose that in reviewing the specprims list,you realize that after

translating to the MSC, EV1 should have ingressed a portable foot restraint

before starting to unstow tools. You build the specprim below from the

INGRESS eneric rntax, and assi( n a duration of one minute. Now what?

EVI INGRESS PFR

Generic Arguments
crew

object_A
_ Minutes/Prim 1_----_ Erequency_--_

Total Time

_ (minutez)
.1/

[ Icrew

EV1 EGRESS airlock

EV1 TRANSLATE to MSC via slidewire
_']_JA5 ,,,/

_,_v,.o 13,a0/90JlHeipMenul'

[Task Outline

% Total Time_--_

_'Appendl[ insertlModify| Copy [ Delete

°I@
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EYATask.5058 - Using the Insert Button <_ 9.3.92 of 3 @

Before you can insert the INGRESS specprim into the specprims list, you

have to choose an insertion point (a message will rebuke you should you

click on Insert without having done so). Since you want this specprim to

come alter EY1 "s Iranslation, click on that im below 'it will hi(

EVI INGRESS PFR

Generic Arguments
crew
object_A

[ cr°w I

Total Time
(minutes)

0

tTask Outline

Appendl[ insert I-_U [ Copy | Delete

EV1 EGRESS airlock

t.o I 3/30/90 l lxelp Menul _

EVATask.5058 - Using the Insert Button <_ 9.3.93 or'3 @

With the insertion point selected, click on the Insert button. It will highlight

briefly (shown), and immediately add your new specprim to the list alter the

insertion point (below). The Frequency will update (to 1 in this case, and a

record card will be created, since mu've inserted a new " p.

!I_....-_...-.- ....[OMV Maintenance

EVI INGRESS PFR

crew

object_A

Generic Arguments flask Outline
0 ]k[inutez/PrimF_] Frequency_---] _ Total Time_'--"]
J

_ Total Time
"" (minutes)
@

[ crew I t _l:ippendlIi]_'J|lIModify r copy i Delete

EV1 EGRESS airlock

EV1 TRANSLATE to MSC via slidewire
EV1 INGRESS PFR

°!@
%l,e

,,, I.o I3/30/90IlxeipMenu [Denne]  
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EVATask.5058 - Using the Modify Button <_9.3.10l of 4 @

The Modify button allows you to change a specprim in the specprims list

without deleting and replacing it.To begin, select the specprim to modify (a

message will rebuke you should you click on Modify without having done

so "h___Asan exam le, we'll modify the redundant HANDOFF specprim (belo

"'_ _gl_'_ 5058

jlGeneric Argument_ss ['_TE-O-_n i n e
crew

object_A

crew _AppendJ[ Insert [Modify] Copy [Delete

EVI UNSTOW wrench from toollocker

EVI DFF to EV2

%1,¢

v,.o 13/30/90I IHelp Menu I_

EVATask.5058 - Using the Modify Button <_ 9.3.1020f4 @

With the specprim you want to change selected, click on the Modify button.

Itwill highlight, and a Cancel button will appear above (shown). The

HyperTalk script will insert the selected specprim into the Syntax field and

ancillary data (from itsrecord cardl into those fields.

"'" g_1

I EVI HANDOFF pliers to EV2

Generic Arguments

crew

'_ Idinutes/Prim[____ Et-e(j[uencyF2-- _ _K Total Time[----_

_ otal Time

(minutes)

_[Append][ insert_ Copy [Delete

EV1 UNSTOW wrench from tool locker

EV1 HANDOFF pliers to EV2

EV1 HANDOFF pliers to EV2
_r LJA$ ,,,s

_,_v,.o I 3/30/90 I ieelp Menul _

°!@
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EVATask.5058 - Using the Modify Button 9.3.10@3 of 4

Now you can change that specprim and/or its duration; there are several

alternatives (see Help section 9.1.14). Let's change the specprim as shown,

and leave the duration at one-half minute. Now you're ready to actually

make the modification to _ _ims

___.'._.:':i._ "'v ,_[OMV Maintenance

-',_ --_ I
EVI HANDOFF wrench to EV2

Generic Arguments

list.

I
[Task Outline

__!,,in=es,PrimEE2r,eq=nc__ _ Tot-,ZimeF----]
Total Time

(minutes)
@

-,11

crew I _

EV1 UNSTOW wrench from tool locker

EV1 HANDOFF pliers to EV2
EV1 HANDOFF pliers to EV2

_Append][ Insert Copy 01--_teI

°i@
.rT.JA5 _s

_,_v,.o 13,3o,9oI IHelpMenuI _ I"efi.el  

EVATask.5058 - Using the Modify Button
3.10

Click Modify again. Its highlight and the Cancel button vanish (shown), and

the modified specprim is inserted in place of the original specprim. Since

"EV1 HANDOFF wrench to EV2" is a new specprim to this task, itgets its

own record card, and a of 1.

_i ......_ _=w IM_ °'' I

ance
p_

EV1 HANDOFF wrench to EV2

Generic Arguments L_Task Outline

MinuteslPrim_.5---_ Erequency_-_ % Tot-, Time_----_

_ ot" Time

(minutes)

fcrew _Append][ Insert |Modify[ Copy IDelete

EV1 UNSTOW wrench from tool locker "_

EV1 HANDOFF pliers to EV2
EV1 HANDOFF wrench to EV2 '0"

'*,IS

T _'_s i_,,,,.o13/3o19oIlee=pMenu
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EVATask.5058 - Using the Copy Button <_] 9.3.zz_I of 3

What happened to the record of the specprim that we modified in the

previous section? We can check with the Copy button. Select the specprim

(shown) you wish to copy into the Syntax field first(a message will rebuke

_ should you click on Copy without havina done so_, and click on Co_._=____ __i ----_.-L.-.=-__-.:_==_=........ o SO), an<] CliCK on L;opy. ^

EV1 HANDOFF wrench to EV2

Generic Arguments

__. MinuteslPrim_----J FfequencyF_-'-- j % Total Time[----]
Total Time
(minutes)

,0,
",is"

[ crew I- _Append]I Insert ]Modify--] Copy I Delete

EVI UNSTQW wrench from toollocker

E'v'l H.'.r IE,,-,FF ::,li+F: t,:, E'v'-'

_;_'i"FIX'_'Dxo'FFwFenc fi _ I:'TZ
_F-J#i5 ,,,,,

:l_ _,_V11.O [ 3/30/90 I lHelp Menul _

EVATask.5058 - Using the Copy Button 3.11

Clicking on Copy causes that button to highlight briefly (shown), the

desired specprim to be inserted into the Syntax field, and its ancillary data

into those fields. As expected, the Frequency of "EV1 HANDOFF pliers to

EV2" reduced to 1 alter rou modified the last sp _cprim.

I)l__l OMV M_ntenance

EV1 HANDOFF pliers to EV2

Generic flrguments

crew

Minutes/Prim_---'] Ifequency_--_ X Total TimeF---- _

_ otal Time

(minutes)

"i; _Append [ Insert Modifymmi[,z_mm Delete

EV1 UNSTOW wrench from tool locker

EV1 HANDOFF pliers to EV2
EVl HANDOFF wrench to EV2

_'_J&5 ,,,s

"'" 11.0 [ 3/30/90 I lXelp Menu] _

°i0

IDefineI__
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3.11

EVATask.5058 - Using the Copy Button <_ 93of 3
I

You can use Copy with the Append or Insert buttons to save time adding

specprims of olten-used verbs to a specific task stack, instead of rebuilding

them from their generic roots. Suppose you changed the copied specprim

as shown, and then a .=nded it.The results would be as shown below.

,,_ _ Task 50_58 J _1_
_ __(_]1_ oav Maintenance

EVI HANDOFF tether to EV2

Generic Arguments

I Icrew

[Task Outline

Minutes/Prim[--.2"5"_] Zrequmncy[1----- 1% Total Timer----- 7

_ otal Time

(minutes)

_AppendJ[ Insert ]ModifyT Copy ]Delete

EV1 HANDOFF pliers to EV2
EV1 HANDOFF wrench to EV2
EVl HANDOFF tether to EV2

TEJA5 _,,

-;',_v,.o I3,30,90 I lXelp MenuI _

°!,G

[gefinel__

EYATask.5058 - Using the Delete Button <_ 9.3.12t of Z [_

The Delete button works like Copy, but with a built-in restriction. You must

first select a specprim to delete (shown), then click on Delete. The button

will not highlight; instead, a message will appear asking "Delete that

EV1 HANDOFF wrench to EV2

Generic Arguments [Task Outline

____.MinuteslprimFS--- _ I."fequency_---_ S Total Timer----]

[ crow i
EVI HANDOFF pliersto EV2
EVI HANDOFF wrench to EV2

Total Time
(minutes)

G

_AppendJ[ Insert ]Modify Copy Delete

v,.o 13/3o/oo I lHelp Me,uI _
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EVATask.5058 - Using the Delete Button _923.12 ef 2 @

Ifyou click OK in the "Delete?" message box, the box will disappear and a

brief pause will ensue, followed by two quick changes. First, the Frequency

field will decrease(if itis >1); then that occurrence of the specprim will

vanish, and th_e 3_ntax and all a data fields will em

"" Task 5_o5_88

Generic Arguments= LTask Outline

____Minutez/Prim_----_ Frequmncy_--_ _ Total TimeF--- _

crew I _

EV1 HANDOFF pliers to EV2
EV1 HANDOFF wrench to EV2

Total Time
(minutez)

@

_Appendl[ Insert |Modify[ Copy l Delete]

•r_.JA5 _,/

_,_v,.o I 3,30,90 I lHelp Menul '

@

@

EVATask.5058 - Maintaining the Frequency _9_3.13 of I @

TEJAS maintains the Frequency count for each specific primitive as each

Append, Insert, Modify, and Delete operation is executed (Copy does not

alter the specprims list in any way, so its use does not affect Frequency).

This automatic facility allows TEJAS to treat each specprim as an object.

This method has several advantages. First, it saves you from manually

counting specprims in the list. Second, it saves space within each specific

task stack, by having ONE record card for ALL occurrences of a specprim.

Third, it provides a quick way to compute the total time for each task and

the percentage of that total time each specprim takes, at any point in the

analysis. Last, it allows you to archive specific primitives with their

durations and origin in the EVASpecPrim Archives stack (Help section 9.2)

and to retrieve these specprims later within any EVATask.#### stack.

Therefore, although the five-button 'line editor' may seem strange at first,

bear with it. The object-oriented approach WILL save you time.

'['EJA.5 _,.

_'_ _,_v,.o 13/3o/9o IIHelpMenuJ _ IDefinel_ _
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EVATask.5058 - Archiving Specific Primitives
3.14

Once a task's specific primitives have all been built and (i.e.,the task is

fully scripted), you can use the "Archive List" button on the EVASpecPrims

List card to store all your specific primitives with their durations and stack

of origin in the EVASpecPrim Archives stack (see Help section 9.1.14). This

complex process is simple to do, but time-consuming. DON'T do itin this

example; you want only REAL specprims archived.

You need not archive specprims until all your analysis is complete within

an EVATask.#### stack, or until you begin another task. Within any specific

task stack, you can retrieve any specific primitive in the specprims listby

using the Copy, Modi_ and Delete buttons. The only other specprims you

might want have already been archived from other stacks; therefore,

archiving the current listdoes not give you anything new within the stack.

_1_&:_]_j_i_`*_-_£qi]V&;_`_o_:ZG4_]d_11`_Io]_1L_A;_[:_]_k_L_p_i_[_|i_L__o]_i__

Ki.,,] oz:.Za | i [,m K1.'1 :gt,) I'£,lp I_..1£:.]I ell I i [_ I I lie IK.I I[_T_ ,Z_ [I _ _-_ [_ _.[_ J

%11

Tr'J_'s i_! 3 3o 9o IIHelpMenu

EVATask.5058 - Retrieving Specific Primitives _19131sol4

To retrieve a specific primitive from EVASpecPrim Archives, click on the_

button on the EVASpecPrim Builder card. A series of numbered S button_

will appear. Click on any of these to yield a pop-up menu of primitive verbs

_use toselect a verb and release.

1_J_l_ll__ _ ....... ..,IOMV Malntenance

Generic AI

I

EVI EGRE',

EVI TRA N.'

ERECT

GRAPPLE

GRASP

GUIDE

HANDLE

HANDOFF

HOLD

IMPLEMENT

]_XJAS

uteslPrim_-_ Erequency_-_

d Time

nutez)

J

ia s lidewire

Total Time _--_

_IAppendl[ insert lModiry I- Copy

[Help Menui _

[ Delete

@
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EVATask.5058 - Retrieving Specific Primitives _2 933.zsof 4 @

The specprim you select will highlight (shown), and three hidden buttons

will appear- ICarry Backl, C) with rains, and (_)without rains. The last two

__.bUttons affect whether you retrieve a spe.cprim.with itS_duration 0r not.

__EVAS_pecPrim Archives J[

EV1 GRASP CNG21 release latches

EV1 GRASP EV2 at safety hardpoint
EV1 GRASP solar array panel edgecarefully

Copied SpecPrim:[EV2 GRASP tether reel

o.°,o:EVATaskl    i.,oo,5 ][Carr,Backl mmns
without rains,

The selected specprim appears in the Copied SpecPrim field, with its origin

and duration in their respective fields. Ifyou wish to review the

assumptions that led to that duration value, you can go to the stack of

origin now. Otherwise, click on the Carry Back button.

'FEJAS ,,,,

t_ _Vt.O 13/30/90 I IHelp Menu[ _ Ioefinei_i _

EVATask.5058 - Retrieving Specific Primitives <_94s.zsof 4 @

Alter clicking Carry Back on an archive card in the EVASpecPrim Archives

stack, you will return to the EVASpecPrim Builder card. The specific

primitive you selected (with its duration, ifyou so chose) will be on the card.

You can now treat itlike an other s tou have built before.

"'" _Q_Q:n_ Task SOS8 J
_ _;__tenance

EV2 GRASP tether reel

Generic Arguments

_" lilinute,/Prita_ FfequencyF- _ _ Total. Tiale_--_

_ otal Time

(minute=)

_Append][ insert 1-M--odify | Copy ] Delete

EV1 EGRESS airlock

EV1 TRANSLATE to MSC via slidewire
'rLJP..5 ,,,,

13,30 90IlHelpMe..I'

°m@

IDennel__
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EVATask.5058 - After You Create Specprims <_ 9_3.16e( 11 [_

At the conclusion of the examples within this Help section, you can

continue to practice creating, changing, archiving and retrieving specific

primitives and their ancillary data, or you can restore the EVATask.5058

example stack to an unaltered state for the next practice session.

To restore the stack

• exit the EVATask.5058 example stack you have been using. Go to any

other HyperCard stack, or quit HyperCard (not required);

• locate your archived copy of the original EVATask.5058 example stack;

• on the Macintosh desktop, throw your altered copy of the EVATask.5058

stack in the trash and empty the trash;

• copy your archived original EVATask.5058 stack back into the folder on

your hard disk that holds the other TEJAS stacks. Make sure you still

have an archived copy of the example stack!

Following this procedure will preserve your example stack as released.

Ty-3&5 ,,,.

_v11.o [3/30/90J[HelpMenul _ [gefine]__
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Section 9.4

User Instructions:
TeleSpecPrim Tools
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TeleSpecPrim Tools Help Henu <_] Henulof't

9.4 User Instructions

Background:

[] 9.4.1 General Information

[] 9.4.2 The User's Role

[] 9.4.3 Changing the Standard

[] 9.4.4 Adding Cards

[] 9.4.5 Deleting Cards

......................1u=ze=! 1_
[] 9.4.6

[] 9.4.7

[] 9.4.8

[] 9.4.9

Stack Organization

EVASpecPrims List

EVASpecPrim Builder

EVASpecPrim Arg Menus

TL1A_ _,t

_L "-'-'_,_vt.o ! 3/3 0/9 0 I t Help Henu I_

Stack-Specific Help:

[] 9.4.10 Card Backgrounds

[] 9.4.11 Common Fields

[] 9.4.12 Common Buttons

_1 uniq==;1.....................
[] 9.4.13 Analysis Fields

[] 9.4.14 Analysis Buttons

[]9.4.15 Analysis Menus

m

INSTRUCTIONS:

Click [] box to access section;
Click arrows to page through Help stack;
Click 'T-flag' to return to point of origin.
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TeleSpecPrimToolsStack-Generai Information 9.4.z1 of 2

This stack contains three cards (detailed below). The cards are unimportant

and inert until a task is well defined, and you are ready to build a specific

task stack (Help section 8.4.12). Within an TeleTask.#### stack, these

cards form powerful tools for building, archiving and outputting specific

telerobot primitives. The cards and their functions are:

Telerobot Specific Primitives List card: lists, archives, and outputs specific

task primitives to a transfer spreadsheet or document (Help section 9.4.7).

Telerobot Specific Primitive Builder card: creates specific telerobot

primitives for each task from generic TelePrimitives or archived specific

primitives and stores them on card records (see Help section 9.4.8).

Telerobot Specific Primitive Argument Menus: provides user-customizable

menus of specific arguments for all generic arguments (except 'condition')

within a generic TelePrimitive (see Help section 9.4.9).

TI.1AS _,,

 v,.o L3/30/90 JlHelp Menul I[lefinel 

TeleSpecPrim Tools Stack - General Information 9.4.12 of 2

This section's Help cards are organized differently from the other stack-

specific Help sections, because the TeleSpecPrim Tools stack contains

only tool templates that are empty of data. In Help sections 9.4.13 to 9.4.15,

the buttons, fields, and menus on each of the TeleSpecPrim Tools stack's

three cards are described and their action explained. However, detailed

examples of how you use these objects in task analysis are possible only

within a specific task stack. The TeleTask.4877 example stack serves that

purpose (see Help section 9.6).

Although dividing analysis tools into their own inert stack may seem

confusing to you at first, and the Help sections somewhat disjointed,

it is intentional. This organization scheme makes it easy to update these

tool cards and to create more powerful analysis tools in the future. With

some knowlege of HyperTalk, you can build more complex analysis stacks

using these tool cards. Experience with TEJAS task analysis will show you
how.

_,_.,.e 13/30/90 I IItelpHenul _ II)efinel_ _
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TeleSpecPrim Tools Stack - The User's Role <_ 9.4.2loll (_
III

TeleSpecPrim Tools is not a complete, functioning stack by itself.Instead,

this stack simply stores empty masters (templates) of the three complex

analysis cards needed to provide task analysis capability within TEJAS.

lll[_£_n_ta[,]illli[ouu[,x_i_,.al[,[_nllmi_r,.[_:qm Most text fields are locked and

most of the stack-specific buttons will not function until the cards are in a

specific "TeleTask.####" stack. If you wish to bry all the buttons, fields and

pop-up menus on the cards in this stack, do so by using them there.

For specifications and an explanation of the purpose of the analysis fields,

analysis buttons, and analysis menus, read Help sections 9.4.13 to 9.4.15.

To understand how the buttons, scripts, etc. work, read the "TeleTask.4877

Example Stack," Help section 9.6.

Please ID[O]_udnif-1_lU1lm,'.duia_.aJ_'K,]*][_- field, button, menu, picture,

script, etc. - Illi_a][,._i_r..'[_:4ilz,]a/E_'_[_aa.[,_'L:_uiJ[_fm To do so may affect your

ability to perform task analysis within TEJAS.

_gJAS _,/

_,_¥,.0 [3/30/90 J IHelp Menu r [I]efinel__

TeleSpecPrim Tools Stack-Changing the Standard 9.4.3loll

This is a critical stack for task analysis in TEJAS. Its three cards are

templates for the analysis "engine" for all specific "TeleTask.####" stacks

you will build. The complex HyperTalk scripts, buttons, interface design, etc.

are designed to make the task analysis faster, more powerful and more "

user-friendly." Comments in the HyperTalk scripts explain each step in the
code and make the action easier to understand.

Ifyou think that functional changes should be made to any card in this

stack, please suggest them in a _way. A letterto the TEJAS Editor

would be a good start. This stack is a standard only to TEJAS. No other

mechanism is needed for changing the standard.

As an exercise _ll]_lll_':j[i_,.miKI]'.A'E,]il._.l._,.¢_:_) yOU may wish to make

changes to the card's scripts, buttons, layout, etc. BEWARE: you may find

this a challenging task. Before attempting it, you'd better have a GOOD

reason, allow plenty of time, know HyperTalk well, and read all the scripts.

;_ _',_Vl.O÷ [ 5/4/90 ]lHelpMenul _ [Definei_ _
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TeleSpecPrim Tools Stack - Adding Cards <_ 9.4.41of1 [_

DO NOT ADD ANY CARDS TO THIS STACK!!

TeleSpecPrim Tools is not an archival stack, but a template stack for cards

that do the analysis work. To prevent you from adding any cards, there is a

built-in protective HyperTalk stack script. This script will intercept the

New Card and Paste Card menu commands if issued and will give you the

message "Cannot add any cards to this stack!" with a warning tone. This

and the corresponding EVASpecPrim Tools stack are the only TEJAS

Version 1.0 analysis stacks to which you should NEVER add cards.

T£JAS 4,,

_v,.o [ 3/30/90 I[Help Menul _

TeleSpecPrim Tools Stack - Deleting Cards <_ 9.4.5loll _>

DO NOT DELETE ANY CARDS FROM THIS STACK!

There are only three cards in this stack: the Telerobot Specific Primitives

List card, the Telerobot Specific Primitive Builder card and the Telerobot

Specific Primitive Argument Menus card.

All three cards are important to TEJAS' task analysis capability and are

individually delete-protected in the Card Info... dialog box. They are further

protected by a HyperTalk script that will intercept the Delete Card and Cut

Card menu commands if issued and will give you the message

"Cannot delete or cut any cards in this stack!" with a warning tone.

T£J/t5 4,,

_,_.,o [3/3°'9°JlXelpMenul _
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TeleSpecPrim Tools Stack - Stack Organization <_! 9.4.6loll
I I

The organization of cards in this stack has no particular significance,

except to show the order that these three cards will appear in any telerobot

specific task stack (see "TeleTask.4877 Example Stack," Help section 9.6).

Specific Primitive Argument

menus: unique, last card in

this stack

Specific Primitive Builder:

unique, middle card in this

stack

Specific Primitives List:

unique, firstcard in this

stack

Te_erobo¢ Specific Primitive

_ific Primitives L/st

TE.]AS ,,.,

:t_ _V;'-_ 1.0 I 3/30/90 I leelp Menul:
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Telerobot Specific Primitives List

c Primitives List (Task Script): Total Time (mins)

[] to Transfer spreadsheet
IWrite List:ll [] to Transfer document

[] with minutes

[] with minutes I Archive List I

@ IDefinel__

TeleSpecPrim Tools - TeleSpecPrirns List <_ 9.4.7loll

The Telerobot Specific Primitives List is the fourth card in all

'TeleTask.####' stacks when these stacks are created (see 'TeleTask.4877

Example Stack,' Help section 9.6). This card's purpose is as follows:

1. To provide a complete listing of all the specific primitives created for that

specific task stack in a readily printable, transferable scrolling field.

2. To provide an automatic export routine for writing the specific primitives

list to one or two text-only files ('.Transfer spreadsheet" and/or "Transfer

document"), which it creates for this purpose. This allows you to operate on

the newly created specific primitives and their durations in another

analysis tool, including those in other microcomputer formats (e.g., DOS).

3. To provide a sophisticated way of archiving specific primitives in the

TeleSpecPrim Archives stack (see Help section 9.5), for quick use in

another specific task stack if desired.

1"l_Ja5 _.,

;I_ _¥1.0 13,30/90 liHeipMenui _ iOefinei__

273



Generic Arguments [Task Outline

MinutesiPrimF--- _ Frequency_---_ % Total Time_----_

Total Time
(minutes)

[ I _ ,_Appendll Insert I Modify I Copy I Delete

TzJAs

TeleSpecPrim Tools - TeleSpecPrim Builder 9.4.sof3e
I

The Telerobot Specific Primitives List card is the fifth card of all

'TeleTask.####' stacks when these stacks are created (see 'TeleTask.4877

Example Stack,' Help section 9.6). This card's purpose is as follows:

@

1. To provide an intuitive, semi-automated mechanism for building and

modifying specific primitives that 'script' a specific telerobot task in a

'TeleTask.####' stack (see 'Building Specific Primitives,' section 9.6.7).

2. To create card records (of background TeleSpecPrim.bg, the same as

this card) for each specific primitive built within the specific task stack,

each card record listing the primitive and its ancillary information (see

'Analysis Fields,' Help section 9.4.13).

2. To automatically keep track of the frequency of occurrence of each

specific primitive within a specific task through use of the Append, Insert,

Modify and Delete card buttons (see 'Analysis Buttons,' Help section 9.4.14).

{_t _.t.o ]3/30/90 ]]HelpMenu] _ ]Definel_._
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TeleSpecPrim Tools - TeleSpecPrim Builder 9.4.82 of 8 (_

The Specific Primitive Builder card contains three card fields and nine card

buttons. These are not present on the card records of the specific primitives

(created within a specific task stack; see 'TeleTask.5058 Example Stack,'

Help section 9.6) that share this same 'TeleSpecPrim.bg' background.

Therefore, although the appearance of this Telerobot Specific Primitive

Builder card is similar to the specific primitive card records, it is unique in

function and importance (please see the next card).

The HyperTalk scripts attached to the card buttons and fields on the

TeleSpecPrim Builder card are quite complex. Together, they take most of

the work out of building specific primitives for any task. To do this, they

work in concert with other card-based utilities, such as the argument menus

available from the TeleSpecPrim Arg menus card (Help section 9.4.9) and

the primitives menu available from the TelePrimitives Menu Builder card

(Help section 7.5.15). Please read the entire 'TeleTask.4877 Example

Stack,' Help section 9.6 for a full understanding of the analysis process.

_FEJA_ ,,,,

[3,30,,0 ILxeupMenul [Oeline]_ _ Im

TeleSpecPrim Tools - TeleSpecPrim Builder <_ 9.4.83 ol'3

Here's why: ultimately, all specific primitives built with this card originate

with a generic primitive from the TelePrimitives stack (Help section 7.5).

The TelePrimitives stack's generic primitive verbs and syntaxes were

compiled from the task analysis community's liststhrough a process of

combination, mutual review, integration and comment resolution. Therefore,

V--_III m alEC],,,'_l.pI ill I IT_oI[p.._]oz_o,] |1 [q o] III i1"1|il k_cZ,,.lo], I I[to] ill _ _ I _P;_] £o m a_.KK+] ai] tlTo] i _

11"_c_zoni_.]c_z,_u-z,_i[_ii:,z, lli That means that anyone with a copy of TEJAS can

understand exactly what every specific primitive in ANY task script means

and how itis related to its like verbs and antonyms by checking its root

generic primitive in the TelePrimitives stack (two mouse clicks).

For a complete explanation of the compilation of the TelePrimitives and

TelePrimitives, please read "Generic Extra-Vehicular Activity (EVA) and

Telerobot Task Primitives for Analysis, Design, and Integration, Version 1.0

Reference Compilation," JPL Publication 90-10.

_EJA_ ,,t
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Te_erobo¢ Specific Primitive Argument Menus

mode

pure teleoperation,
force-position teleop,
force-torque teleop,
traded,shared,semi-

autonomous,autonomous
-,Add hem,Delete Item,

Update Menu ]

IN STFIUCTION S:
Specific primitiveargumants are

'i_ listed _ items in hidden card fields.

Use the two visiblescrollingfields to
access and change them ss f ollo'.'s:

• Select amenu from the available
menus listed stright.

• Menu items sppear inscrollingfield
st left, with menu name above. Add
items in alphabetical orderwith a
comma BEFORE the "-," item. No

psces are needed between items.
Click on'Update Menu' button el

_' Iowerleft to change the hidden card
field. Check changes via pop-up
menu attached to menu name.

Available Menus:

condition,

consumable,
data,
direction,

feature,
force,

location_A,

location_B,
mode,
number,

object_A,

object_B,

procedure,

tool I

TZJ,*.s
.,. ,0 13/30/901 l"e".e IN:I. 

TeleSpecPr'im Tools - TeleSpecPr'im Ar'g Menus <_ 9..4(9 C_

The Telerobot Specific Primitives List is the sixth card of all 'TeleTask.####'

specific task stacks when these stacks are created (see 'TeleTask.4877

Example Stack,' Help section 9.6). This card's purpose is as follows:

1. To provide a way for you to build, maintain, and modify pop-up menus for

all specific arguments that replace the generic arguments in a root generic

syntax (see 'Building Specific from Generic Primitives,' Help section 7.5.9,

and the generic arguments list on the TelePrimitives 'Parsing Scheme Card'

Help section 7.5.14).

2. To provide the above capability on a card within each specific task stack,

so that the menus can be optimized for that task. The argument menus are

reduced to manageable menus that list only the tools, objects,

consumables, etc. involved in that task instead of a 'master list' of all

possible menu items. This organization also makes it easier to use a future

hypermedia stack of tools and services, consumables, safety procedures,

etc. for detailed reference.

"I"£,JAS _,,

};_v,.o [3/30/90 ]LHelp MenuJ _ [gefinel_ _
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TeleSpecPrim Tools - TeleSpecPrim Arcj Menus _ 9.4.92 of 2 [_

The card fields of this card store default menus for all the generic

arguments included in the generic syntaxes of the TelePrimitives stack's

cards. The items in each of the menu card fields can be substituted for the

generic syntax arguments when building a specific primitive from a generic

one on the TeleSpecPrim Builder card (see 'Building Specific Primitives,'

Help section 9.6.7).

The items that appear can be changed in two ways: by changing the menu

directly on the TeleSpecPrim Arg Menus card, or by using the Add Item or

Delete Item input devices (see 'Analysis Menus,' Help section 9.4.15). But

if a menu is changed in this stack, ALL of the specific task stacks built

thereafter will have this new version of the menu when originally created

(see 'TeleTask.4877 - Stack Organization,' Help section 9.6.3).

The best way to use this Arg Menus card is to archive it as released in

TEJAS V1.0, then change the default menus to suit the needs of each task.

TIJA$ ,,,

:_ _,_VI.O 13/30/90 ItHelpMenu] _ [DefineJ_)_ ]_
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4.10
TeleSpecPrim Tools Stack - Card Backgrounds <_ 9i of t

There are three different backgrounds in these stacks. By specific name:

TeleSpecPrims List.bg: used only for the Telerobot Specific Primitives List

card, card name TeleSpecPrims List; (see Help section 9.4.7).

TeleSpecPrim.bg: used for the Telerobot Specific Primitive Builder card,

card name TeleSpecPrim Builder, and for all Specific Primitive Record

Cards created by the TeleSpecPrim Builder card in the process of

performing task analysis in TEJAS; (see Help sections 9.4.8 and 9.6.4).

TeleSpecPrim Args.bg: used only for the Telerobot Specific Primitive

Argument Menus card, card name TeleSpecPrim Arg Menus; (see Help

section 9.4.9).

TEJAs ,.,

!3,30 901[HelpHenul _ I°enneJ__

TeleSpecPrim Tools Stack - Common Fields <_ 914-11of I

The three backgrounds in this stack have two common fields: Task and

SpecTask Number. Field specifications are below.

Task: locked, labeled shadow field at top center or top right. Automatically

assigned the specific task name when the three cards in this stack are

copied into a specific task stack. Do not attempt to change the contents of

this field; it must match the Task field on the interrelated task summary,

assumptions, and open issues cards of any TeleTask.#### stack.

SpecTask Number: locked, unlabeled, rectangle field at top left or top center

that quickly identifies the stack. Automatically assigned the four- or five-

digit ID number when a specific task stack is created (see 'Relating Tasks,

Assumptions, and Open Issues,' Help section 8.4.7). This field must match

the corresponding field on the interrelated task summary, assumptions, and

open issues cards of any TeleTask.#### stack.

TzJRs ,,,

_,_.,.0 [ 3/30/90 I IHelpHenul_ I DefineJ _._
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TeleSpecPrim Tools Stack - Common Buttons <_ 914.12of l @

Task Summary

Assumptions

Open Issues

SpecPrims List

SpecPrim Builder

Arguments Menus

Primitives Menus

_- The SpecTask Menu button (at bottom lelt)provides an easy way to

navigate around the seven most important cards in a specific task stack. Its

pop-up menu (denoted by the _',"sign and shown below) gives you a choice

among the major seven cards in a specific task stack.

Selecting and releasing on any item takes you directly

to that card in the stack, for faster navigation among

these baseline cards.

This button works within the TeleSpecPrim Tools card

for the three cards in that stack only. It is present on

the task summary, assumptions, open issues and

primitives menu builder cards for each specific task as well, but remains

hidden on those cards until a specific task stack is built (see "Building a

Specific Task," Help section 8.4.1 2).

T];3AS ,,,,,

_,_.1.o I a/3o/9o I lxe,p Menur

TeleSpecPrim Tools Stack - Analysis Fields _9.4.13 I or'5 @

NOTE: The analysis fields in this stack are not common to the three card

backgrounds, and are unusable until included in a specific TeleTask.####

stack. The specifications that follow, by card, explain the purpose of each

field to the task analysis.

More than anything else, these analysis fields are what guided the design

of the three tool cards in this stack. Moreover, there is still room for more

fields, as numerical background fields associated with each specific

primitive on the TeleSpecPrim.bg cards, or as text or graphics fields on a

new background. As you perform task analysis, keep in mind what future

capability you would most like to add. Then either send your comments to

the TEJAS Editor, or attempt to build a new tool card yourself.

TE3AS ,,,,,

_:_v,.o I 3/30/90 I lxe,p Menul_
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TeleSpecPrim Tools Stack - Analysis Fields <_19.4.z32of5 [_

TeleSpecPrims List card:

SpecPrims List: locked, labeled, visible scrolling text field at center of card.

Its purpose is to show a large segment of the script of specific primitives for

that task as you build them. A HyperTalk script automatically keeps it

updated with whatever appears in the corresponding (but smaller)

SpecPrims List field on the TeleSpecPrims Builder card. Whatever changes

you make to the specific primitives on the TeleSpecPrims Builder card will

show up in this field.

Total Time: locked, labeled, visible rectangle field at upper right. Updated

with the running total of combined specific primitive times when the

Calculate button is used (see Help section 9.4.14).

Tz°As ]_;"-_,_vt.o [ 3/30/90 I tHelp Henu [gefineJ__ _1

TeleSpecPrim Tools Stack - Analysis Fields _934.13 of 5 [_

TeleSpecPrim Builder card:

Syntax: unlocked, unlabeled rectangle field at top center. Background field,

common to this card and all specprim record cards (see 'Specific Primitive

Record Cards," Help section 9.6.4). Used as a work field to display and

modify primitives before inclusion in the specprims list.

PrimMinutes: unlocked, labeled (as Minutes/Prim) rectangle field at middle

center. Enter duration for each specific primitive here in minutes (e.g., 1.2).

Affects Total Time and pctTotalTime fields.

Frequency: locked, labeled rectangle field at middle center. Maintained

automatically by five card buttons - Append, Insert, Modify, Copy and

Delete (see Help section 9.4.14) - as the list of specific primitives is built

within each specific task stack (see 'Maintaining the Frequency,' Help

section 9.6.13). Affects Total Time and pctTotalTime fields.

_1; _',_v,.o 13/30/90JlHelpHenul _ II)efinel_._ ]]_
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TeleSpecPrim Tools Stack - Analysis Fields _ 944.13of 5

TeleSpecPrim Builder card (cont'd):

Total Time: unlocked, labeled rectangle field at middle center.

Automatically updated by the Calculate button (see Help section 9.4.14) by

summing the product of the Frequency and PrimMinutes fields for each

specific primitive record card.

pctTotalTime: unlocked, labeled (as '% Total Time') rectangle field at

middle center. Automatically updated by the Calculate button (see Help

section 9.4.14) by dividing the product of the Frequency and PrimMinutes

fields for each specific primitive record card.

'FE3A_ ,,,,,

_,_V-_'-"11.0 L 3/30/90 ]lXelp MenuJ_

TeleSpecPrim Tools Stack - Analysis Fields <_9.4.13 _)5 of 5

TeleSpecPrim Builder card (cont'd):

SpecPrims List: locked, unlabeled, visible scrolling text field at bottom

center; shows six lines of the list of specific primitives for that task as you

build them. Works interactively with the five card buttons Append, Insert,

Modify, Copy and Delete (Help section 9.4.14). Primitives may be

appended in one step, but must be selected (by pointing to them with the

cursor and clicking on the mouse, so that the primitive line highlights)

before inserting, modifying, copying, or deleting. For a step-by-step

explanation of each of these processes, see Help sections 9.6.8 to 9.6.12.

TeleSpecPrim Arg Menus card: no analysis fields; see 'Analysis Menus,'

Help section 9.4.15.

TEJAS ,,,s

 v11.o L3/3°/9o I[HelpMenul
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TeleSpecPrim Tools Stack - Analysis Buttons 9.4.14@I of 18

NOTE: The analysis buttons in this stack are not common among the three

card backgrounds, and are unusable until included in a specific

TeleTask.#### stack. The specifications that follow, by card, explain the

purpose of each button to the task analysis.

TeleSpecPrims List and TeleSpecPrim Builder cards:

(_- The Calculate button (at bottom right) automatically recalculates the

Total Time field on the TeleSpecprims List card and the Total Time and and

% Total Time fields on the TeleSpecPrim Builder card. These calculations

are based on the PrimMinutes and Frequency fields of each specific

primitive record card, which are created in each specific task stack when a

new specific primitive is added to the specprims liston the TeleSpecPrim

Builder card (see "Building Specific Primitives," Help section 9.6.7).

_EJAS -,,

 v,.o I o,9oI IHelp Menu I_'

TeleSpecPrim Tools Stack - Analysis Buttons <_9.4.14@2 of 18

TeleSpecPrims

List card: lWrite List:J I--I to Transfer spreadsheet i--] with minutes
F-] to Transfer document [] with minutes

These five background buttons work together to provide the only automated

output device within TEJAS Version 1.0. Nowhere are you more likely to

export detailed information from TEJAS V1.0 than in a specific task stack.

Here, the specific primitives (specprims) listis the end result, and the

possible starting point for more analyses in existing spreadsheets and

databases.

To export the specprims list,check the appropriate boxes for output with or

without the specprim durations (in minutes), then click on Write List. The

button will create the text-only files "Transfer spreadsheet" and/or

"Transfer document" for you (the names are simply serve to keep them

straight). When opened as a spreadsheet or a word-processed document,

the specprims list"with minutes" will be a two-column file.

'FE3,q.5 ,.,.,

_,,_v,.o [3,30/90 J[HelpMenul _ IOefinel_ _
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TeleSpecPrim Tools Stack - Analysis Buttons <_ 9.4. z43 of 18 @

TeleSpecPrims List card (cont'd):

IRrchive List] - The specific primitives created in each TeleTask.####

specific task stack are collected on individual card records within that stack

(see "Specific Primitive Record Cards," Help section 9.6.4). There they form

an expandable file of discrete steps in the task. You can always Copy,

Modify and Append or Insert these specific primitives within that same

specific task stack (see the other cards in this section and Help sections

9.6.8 to 9.6.1 2). But what ifthese same specific primitives can be used in

another, similar task? How can you avoid rebuilding them? For that utility,

you need ready access to all specific primitives you ever created, in ANY

specific task stack. The Archive List button and the TeleSpecPrim Archives

stack (Help section 9.5) make that possible. More --->

When you click on this button, the [I

message shown at right appears. IIYou can cancel at this point.

TE3A5 ,,,,,

I a,a0,90II.elp MenuJ _

Archiving these TeleSpecPrims. Be patient.

(Cancel)

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrims List card (cont'd):

Archive List I cont'd -

_9.4.144 of 18 @

Archiving these TeleSpecPrims. Be patient.

_ Cancel }

Ifyou choose to archive the list

of specific primitives visible on the TeleSpecPrims List card, the cursor

turns to a busy symbol @ and the screen freezes. One by one, the

HyperTalk script checks for the presence of each specific primitive in the

TeleSpecPrims Archive stack. For example, ifyour specific primitives list

included "FTS GRASP ORUI" (a fairly common step) and that primitive had

been previously archived on the verb card GRASP, the script will move on

to the next specific primitive. But iffor example, the next specific primitive

were "FTS GRASP ORU1 with force feedback," and this primitive had NOT

been archived, then the primitive, its duration in minutes, and the name of

its origin stack (TeleTask.####) would be copied onto the GRASP card in

TeleSpecPrim Archives (see Help section 9.6.14).

TE3A5 _,,
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TeleSpecPrim Tools Stack - Analysis Buttons <_39.4.145 of 18 [_

TeleSpecPrim Builder card:

[_iL - The "TeleSpecPrims block" button at the upper lelt corner and its

_,_i_ companion the "TeleSpecPrims stacked blocks" button use the_,_,

same customized, powerful script as the "TelePrimitives block" button [_
in the TelePrimitives stack to access a set of updateable selection menus

of the generic TelePrimitives" verbs maintained by the "Menu Builder

Master" card in the TelePrimitives stack (Help sections 7.5.12 and 7.4.15).

As with the button in the TelePrimitives stack, pressing either of the above

two buttons reveals up to seven numbered buttons, according to the

number of menus specified by the Menu Builder card (see below).

__ More --->

T]_.IA_ ,.,

t_ -',,_vt.o 13/30/90 ]lHelpMenul _ Igefinel_ _

TeleSpecPrim Tools Stack - Analysis Buttons <_39.4.146 of 18 _:_
i

Clicking and holding down on any of the M or S

buttons immediately causes a pop-up menu to

ear with primitive verbs, starting and ending as
"'_ ' IOUCH = --: e r" specified by the Menu Build r ca d. Non-selectable

NOTE:

This is a

custom

menu

system.

Please

send

comments!

TRACK

TRANSFER

TRANSLATE

TRANSMIT

TRANSPORT

UNBERTH

IJ.._[I(IC K

UNFOLD

UNGRRSP

UNSTOW

UPDATE

_PLOAD

verbs are shadowed; they are the deleted (omitted)

primitives left: in the TelePrimitives stack for

traceability. All other boldface verbs are selectable.

Releasing the mouse on a deleted verb or off the

menu will cause the menu to disappear. That's all.

Nothing else will happen.

Releasing the mouse on a selectable verb causes

one of two things to happen: More --->

%14

Help Menu It
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TeleSpecPrim Tools Stack - Analysis Buttons <_ 9.4. z43' of 18 @

,_" TeleSpecPrim Builder card (cont'd):

;'_ These card buttons do not function in the TeleSpecPrim Tools

stack. But in a specific task stack, they are used to relTieve generic

primitive syntaxes (using the M buttons) or archived specific primitives

(S buttons) into the syntax field on the SpecPrim Builder card. You can

then type new arguments into the primitive directly, cut and paste them

using the Generic Arguments menus (Help sections 9.4.1 5 and 9.6.7),

change the duration, or change nothing at all, before Appending or

Inserting the resulting specific primitive into the SpecPrims List for that
specific task.

For a step-by-step explanation of this process, see the TeleTask.4877

example stack.

TEJAS ,,,,,

_:_v,.o I 3/30/90 J leelp MenuJ': LoefineJ__

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

_9.4.148 of 18 @

LGeneric Arguments] - This rectangle card button at top lelt (below the

Syntax field) automatically pulls out the generic arguments from any

primitive in the Syntax field and lists these arguments in order of

occurrence in the Generic Args scrolling field (se_'Analysis Menus," Help

section 9.4.1 5). This same script is used by the I_ button's script alter you
have used the set of pop-up, "M-button" menus to'_retrieve a generic

primitive syntax from the TelePrimitives reference stack into theSyntax field

on the SpecPrim Builder card (see earlier cards, this Help section).

As an example, suppose you were building a specific primitive from the

generic syntax "(system) MOVE (objectA) to (location_A)" and had

modified itto read "RMS MOVE (object_A) to (IocationA)'. Clicking on the

LGeneric ArgumentsJ button would cause the last two remaining generic

arguments "object_A" and "location_A" to appear in the Generic Args field.

TI3as ,.,
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TeleSpecPrim Tools Stack - Analysis Buttons < 9.4.149 of" 18

TeleSpecPrim Builder card (cont'd):

- The "Tapelt" button is used to paste a specific primitive argument
chosen from the arguments menus onto text selected in the Syntax line.

The specific argument you are pasting will appear in the message box

when selected (see "Building Specific Primitives," Help section 9.6.7 for a

complete example of this button's use).

LTask Outline I - This card button at middle right hides and shows the task

outline in a scrolling text field that appears over the numerical fields, to

save space on this card. This function gives you the ability to check where

you are in the task scripting process without leaving the TeleSpecPrim

Builder card, saving you &ips back to the task summary card to review the
outline.

"rYJAS _,_

:t_ _V,.O [ 3/30/90 l lXelpMenuJ _

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

<_j g.4.1410 of 18 @

The following five card buttons perform the functions of a line editor on the

listof specific primitives found in the SpecPrims List field.

_Appendll Insert JModifyJ Copy J Deletel They are specified in detail
on the following cards.

All five card buttons work interactively with the background analysis fields

Syntax and SpecPrims List and the ancillary number fields PrimMinutes,

Frequency, Total Time, and pctTotalTime (see Help section 9.4.1 3).

The most important thing to remember about these text manipulation

buttons is that although they are complex, they're not mysterious. Their

HyperTalk scripts are heavily commented, to explain each step. Ifthe Help

cards and your own experimentation fail to help you grasp their function

and significance, try printing out the button scripts and reading them.

J=¢*] I¢,.IJ,1 C'--]¢]l ¢]k'_.'t C¢]¢I¢-)_-4[¢,]I'll ¢] [=-I¢] • il1[¢] I dr¢] CZ_ iK.l[i It] ilib £_[_,[0 • -=_J i,]s._=z_i [,], u_! a
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TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

9.4.14II or" 18

_[ Append [ - This button takes the contents of the Syntax field at top and

appends them to (adds that line to the end of) the SpecPrims List scrolling

field at bottom. Before it does so, it checks the specific primitive record

cards in that specific task stack for the new specprim. If found, it updates

the Frequency count by one on that primitive's record card; if there is no

record card for this exact primitive, the script creates one and stores the

new primitive on it. In either case, it adds the primitive at the end of the

specprims list, and updates the Frequency field accordingly.

_i]_+I=;lar011",L+]a:(-lli[0]ir=i-'l(=]e] Unlike the other four text manipulation card

buttons, no specific primitive in the SpecPrims List field must be selected

first- whatever is in the Syntax field is immediately appended. Therefore,

this button is separated from the other four card buttons, and carries the

down arrow _ as a reminder toLil_ifl_0IC]l[e]£c]llklll[oll[iL

TT-JA$ _,,

_',_v,.o 13/30/90 JlHelpHenul _ [Define]__ _1_

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

<_9.4.1412 of 18

[ Insert J- This button works in _ STEPS to insert the Syntax field at top

after an insertion point (any line you choose) in the SpecPrims List below.

Step 1 :When you are ready to insert a new specprim, click on the primitive

in the SpecPrims List field that you want the new specprim to follow. That

line will highlight; this is your insertion point.

Step 2- Click on the Insert button. The button's HyperTalk script checks the

specific primitive record cards in that specific task stack for the new

specprim. Iffound, the script updates the Frequency count on that

primiUve's record card by one; ifthere is no record card for this exact

primitive, the script creates one and stores the new specprim on it.In either

case, the script then adds the primitive immediately after the highlighted

primitive in SpecPrims List, and updates the Frequency field accordingly.

I"T-JAS _,,

L3,30,90 JiHeap MenuJ [DefineJ  '  i 
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TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cant'd):

9.4.14_13 of 18

I Modify l- This button works in THREE STEPS in conjunction with the

Syntax field at the top of the TeleSpecPrim Builder card to change

whatever specific primitive you choose in the SpecPrims List at bottom.

Step 1: Select the specific primitive you wish to change in the SpecPrims

List field by clicking on it.That specprim's line will highlight.

i Step 2- Click on the Modify button. The button will highlight anda Cancel button will appear directly above it (shown).

The specific primitive you selected will appear in the Syntax field at the top

of the SpecPrim Builder card, along with its duration in minutes and

frequency of occurrence in the PrimMinutes and Frequency fields. The

selected line will revert to normal (unhighlighted), and you will be ready to

modify the specific primitive and/or its duration. More --->

TZJA_ _,,

_'_ !_¥,.0 L3/30/90JlHelpMenul _ [Oefine]__ _i

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cant'd):

9.4.14_14 or" 18

JModifg JStep 3: Make your modifications to that specific primitive.

At this point, you have four possible alternatives:

1. Cancel the Modify process by clicking on the Cancel button. If you do,

the Cancel button disappears and the Modify button returns to normal

(unhighlighted). The primitive you selected still appears in the Syntax

field; you can continue to change and Append or Insert it into the

SpecPrims List if you wish. In this respect, canceling Modify is similar to

using the Copy button.

2. Modify nothing at all in the primitive, but complete the Modify process

by pressing the Modify button again anyway. In this case, nothing will

change in the specprims list or in the specific primitive's record card,

because the Modify script will register no change. More--->

TZ._A_ _,,

13,30,,0 JlaeipHenul IgefineJ . 
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TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

I Modify I Step 3 (cont'd):

3. Modify only the duration of the primitive in the PrimMinutes field. Then

if you complete the Modify process by pressing the Modify button again,

this duration will be changed for all occurrences of that same specprim in

the list, but the specific primitive itself will not change.

4. Modify the specific primitive and/or its duration, then complete the

Modify process by pressing the Modify button again.

After the highlighted Modify button is pressed again, its HyperTalk script

has to treat the primitive in the Syntax field as an unknown.

More --->

T1EJA5 _.,,

;_ _¥t.o L3/30/90 ][HelpMenuJ: LoerineJ__ N

9.4.14@15 of 18

TeleSpecPrim Tools Stack - Analysis Buttons _9.4.1416 of 18 @

TeleSpecPrim Builder card cont'd-

I Modify i Step 3 (cont'd):

The Modify button's HyperTalk script checks the specific primitive record

cards in that specific task stack for the modified specprim. If the specprim

is there, it means either you didn't change the primitive or you modified it

inadvertently into another specprim already in the list. The script knows

which; if you created an existing primitive by modification, the script

updates the Frequency count by one on that primitive's record card.

If there is no record card for this exact primitive, the script creates one

and stores the new specprim on it. In either case, the script then changes

the specific primitive you originally selected in the SpecPrims List in

Step 1 to the modified specific primitive in the Syntax field.

TzJAs i_A'_ _,_v;'"t.o [ 3/30/90 J LHelp Menu [Define]__ ]_
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TeleSpecPrim Tools Stack - Analysis Buttons (_3 9.4.z417 of 18 I_

TeleSpecPrim Builder card (cont'd):

_ Copg _- This b utto n works in TWO S TE P S to Iransfer any specific

primitive you choose in the SpecPrims List field into the Syntax field at top.

This allows you to change itand then Append or Insert itinto the list,

without having to build itanew from its generic primitive syntax.

Step 1" Select the specific primitive you wish to copy in the SpecPrims List

field by clicking on it.That line will highlight.

Step 2: Click on the Copy button. The script will place the specprim in the

Syntax field at top and relTieve its ancillary information into the

PrimMinutes, Frequency, pctTotalTime and Total Time fields from the

record card for that specprim. You can now change it,then Append or

Insert itinto the specprims list.

%1/

TzJAs [_-"_,_vt.o [ a/ao/9o ! IHelp Henu I Define I_ _ _l

TeleSpecPrim Tools Stack - Analysis Buttons

TeleSpecPrim Builder card (cont'd):

9.4.14_18 o[ 18

tDelete J- This button works in THREE STEPS to remove any specific

primitive you choose from the list of specific primitives for a specific task.

Step 1: Select the specific primitive you wish to delete in the SpecPrims

List field by clicking on it.That line will highlight.

Step 2: Click on the Delete button. The script will place the specprim in the

Syntax field at top and relTieve itsancillary information from the record

card for that specprim. The message "Delete that specific primitive?"

appears, giving you a chance to Cancel your deletion. To complete the

deletion, click on the OK button. The Delete script will remove that

occurrence of the specprim from the SpecPrims List, and either reduce its

Frequency count by one, or delete the entire record card for that specprim

ifitonly occurs once in the list.

•rz,1A5 _,,

L3,3o/9o][HelpMenuJ _ IOereneJ  
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TeleSpecPrim Tools Stack - Analysis Menus 4.15Cl'io,,
NOTE: The analysis menus within this stack are not common to the three

card backgrounds. They are active without firstbeing included in a specific

TeleTask.#### stack. The specifications that follow, by card, explain the

purpose of each menu in performing task analysis in a specific task stack.

TeleSpecPrim Builder card:

I system
object A
object-B

Iocation_A
- 'Generic Args ° is a locked, visible scrolling card field

on the TeleSpecPrim Builder card below the

'Generic Arguments' button (see Help section 9.4.14;

example arguments shown).

A HyperTalk script turns the field into a _ that is, any argument

selected (clicked on) from the field briefly highlights, then appears in the

"Argument" field below for access to the pop-up menu of specific arguments

that can replace the generic one.

TT-J_S ,.,

;_ _,_.,.0 }3/30/90 JlHelpMenul < IDefinel_ _

TeleSpecPrim Tools Stack - Analysis Menus

rele S pec Prim B uilder card (co nt'd):

%¢I

< - "Argument" is a locked, visible shadow card field on the

TeleSpecPrim Builder card, just below the "Generic Args" field.The _',_

symbol shows that itsupports a pop-up menu of specific arguments taken

from the TeleSpecPrim Arg Menus card. This field looks and acts like any

button with a pop-up menu; but unlike the TEJAS boot button (see Help

section 6.2), this menu changes depending on the generic argument

appearing in the field.

As an example, suppose the Argument field contains the

generic argument "system" (shown). Pressing on the field

causes the pop-up to appear (shown at right).

You can add or delete items from the menu here, or on the

TeleSpecPrim Arg Menus card... More --->

system

FTS

JEM-RMS

JEM-SFA

RMS

SSRMS

<_ 924.15o1_ 6 @

I.e,. I"e""el  
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4.15

TeleSpecPrim Tools Stack - Analysis Menus <_293o_6 C_

TeleSpecPrim Builder card cont'd:

system

FTS

JEM-RMS

JEM-SFA

RMS

SSRMS

SPDM

"To add or delete

an item from any

pop-up argument

menu, select
'Add Item' or

'Delete Item.'

One of these

messages

will appear:

Type in item to add and click on "OK'...

I i
(_ Cancel }

Type in item to delete and click on "OK"

I

Add I tern

You can cancel the process at this point. Typing in an item and clicking OK

will give you either an "Item added. Pop menu to check." message or an "

Item deleted. Pop menu to check." message. The item will be either added

or deleted from the menu just above the dashed line before Add Item.

TzJAs j_
:_ "'-'_,_V11.0 I 3/30/90 I [Help Menu

TeleSpecPrim Tools Stack - Analysis Menus _944-15 of 6 @

TeleSpecPrim Arg Menu card:

The TeleSpecPrim Arg Menus card is where the menus accessed with the

Argument field of the SpecPrim Builder card are actually stored. Each

generic argument from the generic TelePrimitives ° syntaxes has it own

individual, hidden card field, with appropriate specific arguments listed as

items (e.g., the 'system' menu contains "FTS,JEM-RMS,JEM-SFA,RMS,

SSRMS,SPDM,-,Add Item, Delete Item"). By going directly to the

TeleSpecPrim Arg Menus card within a specific task stack and changing

the menus there, you can quickly provide a complete set of menus

containing items customized to the task you're analyzing. This avoids

adding and deleting items one at a time and speeds up the analysis.

Only two scrolling fields are visible on the TeleSpecPrim Arg Menus card:

°Mod Menu' on the left and 'Menu List' on the right, with empty space

between. These two fields work interactively with others. More --->

_V-3AEI _,,

_,_v,.o 13/30/90 I lXelp Menul_ IDefineJ__
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TeleSpecPrim Tools Stack - Analysis Menus

TeleSpecPrim Arg Menu card (cont'd):

_954.15 of 6 @

system
FTS,JEM-RMS,JEM-SFA,

RMS, SSRMS,SPDM,_,Add

Item,Delete Item,

Update Menu I

<-- Menu Name - holds the name of the generic

argument selected from the Menu list scrolling

field at right (see next Help card). The Menu Name
field provides a pop-up menu that shows how the

specific argument items will appear when the

menu is called on the SpecPrim Builder card's

Argument field.

<-- Mod Menu - this field is unlocked. In it appear

the menu items from any hidden argument field

whose name appears in the Menu Name field

43, above. You can add, delete, or change items by

typing them in here directly - in alphabetical order,

with a comma - and then clicking on Update Menu.

TL]A$ _,,

_._¥,.0 [ 3/30/90 IIIlelpMenul _ IDefine]__

TeleSpecPrim Tools Stack - Analysis Menus

TeleSpecPrim Arg Menu card (cont'd):

_964.15 of 6 @

To get the menu items for each generic argument

into the unlocked Mod Menu field, you must click

on the argument in the Menu List field (at right).---> ;

For instance, if you click on 'feature' (shown), the

Menu Name field changes to "feature" and the

menu of items in the hidden card field 'feature' will

appear in the Mod Menu scrolling field.

The name of the menu that previously appeared in

Mod Menu ('crew' in our example) appears

simultaneously in the 'Precursor' rectangle field

immediately below the Menu List (at right).- ..... >

,,rEja$ .,,,

_v,.o I 3/ao/9o I I.e=p Me.ul _

Available Menus:

consumable, I_

dat_

torce_iii [

location--B_i)l

n_1)l
o__i)l
obiecLB__
procedure,

system I
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Section 9.5

User Instructions:
TeleSpecPrim Archives Stack
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TeleSpecPrim Archives Help Menu <_ Menu1o[1 [_

9.5 User Instructions

Background:

[] 9.5.1

[] 9.5.2

[] 9.5.3

[] 9.5.4

[] 9.5.5

General Information

The User's Role

Changing the Standard

Adding Cards

Deleting Cards

r'_'''_'n_l U_m et1""...................
[] 9.5.6 Carrying Back Specific

Primitives

TZ,,IKS ...

_',_vl.o I 3/30/90 I lXelp Henu r

Stack-Specific Help:

[] 9,5.7 Card Backgrounds

[] 9.5.8 Information Fields

r-I 9.5.9 Buttons

[] 9.5.10 Menu Builder Card

INSTRUCTIONS:

Click [] box to access section;
Click arrows to pagethrough Help stack;
Click 'T-flag' to return to point of origin.
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TeleSpecPrim Archives

This stack archives all specific primitives sent to it from any

specific task stack (e.g., TeleTask.4877). There is a card for each

primitive verb, similar to the generic primitive cards in the

TelePrimitives stack; however, only the integrated TelePrimitive

verbs have corresponding cards in this stack.

The scrolling field on each card lists all the specific primitives

for each primitive verb that were created using the Specific

Primitive Builder card in one or more specific task stacks.

These archived specific primitives are for II_IIIN_f_.IIIJ."11I]_Ii_

This stack is NOT meant to standardize specific primitives for

telerobot work systems, but rather to provide for quick retrieval

of primitives created by an analysis group in the course of

analyzing a particular set of tasks in a given environment.

_ead this stack's TEJAS Help cards carefully

I_ },_¥1.0 i 3/30/90 II Sort List I <_21C2_lFind Verbll Define

TeleSpecPrim Archives - General Information <_1 9. s. zloll

The TeleSpecPrim Archives stack stores all specific primitives sent to it by

the Archive List button on the TeleSpecPrims list card in any specific task

stack (see 'Archiving Specific Primitives,' Help section 9.6.14). The specific

primitives are not removable; once archived, they are there permanently.

This stack is organized similarly to the TelePrimitives stack; there is a

separate card for each primitive verb. However, unlike the TelePrimitives

stack, which retains all integrated verbs (part of the interrelated set of

TEJAS Version 1.0) and deleted verbs (omitted from that set), the

TeleSpecPrim Archives stack has cards for only the integrated verbs. Any

verb added to the integrated TelePrimitives ° integrated set can be

represented here by a new card; the stack is therefore expandable.

TEJA5 ,..

 v,.o I 3/30,,0 I lxeipMenul  0e,inel  
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TeleSpecPrim Archives - The User's Role

To avoid recreating specprims, this stack can provide a quick listing of

specific primitives built by a particular group or organization of analysts.

This means ll_,ll1!;_F-1111Jk1=ID]ilii-|.Itis critical that you understand why.

Specific primitives created within a specific "TeleTask.####" stack were

created under the assumptions and circumstances detailed in that stack.

For that reason, these primitives may or may not be usable by another

group analyzing other types of tasks, or the same tasks under substantially

different circumstances (e.g., more crew, improved tools, etc.). REMEMBER:

• This stack (and the button scripts to use itsdata) are provided for your

convenience only, not in any attempt to "standardize" specific primitives

• You must question ALL durations for ANY specprims relTieved from thi<.

stack during task analysis in a specific primitives stack.

'["Z,1,q.3 ,,.,

_:_vl., I 3/3o¢9o I IHeipHenul _ t0e,inel  

TeleSpecPrim Archives - Changing the Standard <_3 9.s.3loll [_

This stack is empty when released in TEJAS Version 1.0. You cannot make

any changes in any stack information field, except to add primitives by

using the 'Archive List' button on the TeleSpecPrims list card in any

specific task stack (see 'Archiving Specific Primitives,' Help section 9.6.14).

You cannot delete archived primitives either, but you must create a lot of

specific primitives to reach the upper limit of 30,000 characters for the field.

Nevertheless, you should keep the original, empty stack safely archived.

As a convenience, you can leave detailed notes for other users in the User

Notes field. You can also use different copies of this stack to archive

specprims from different task analysis projects, if you wish. Such mobile

specprim libraries can save time, if you keep the stacks straight.

This stack's contents are a standard for you only. Its format and function

were derived from requests from TEJAS beta-testers. Please send the

TEJAS Editor written, detailed suggestions for any further changes.

_ZJAS ,,..,

_v,.o 13,3o/90 IIHelpHenul _ II]efinel_._
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TeleSpecPrim Archives - Adding Cards _I 9.5.4loll @

All integrated primitive verbs in the TEJAS Version 1.0 TelePrimitives stack

are represented here by an archive card. New TelePrimitives must have a

corresponding archive card, or their specprims cannot be archived from a

specific task stack. Changes to the TelePrimitives should be standardized

by community review, but if you MUST add a new archive card here, then:

1. Go to the Explanation card (first card in the stack).

2. Select 'New Card' from the Edit menu. A blank card will appear.

3. Fill out only the Verb field; you must unlock it or use the 'put' command.

4. Select 'Card Info... ° from the Objects menu. Type the verb as the card

name. This ensures that the new verb will appear on the primitives menu.

5. Either cut and paste the new card alphabetically by verb, or sort.

NOTE: New verbs will not appear in the TelePrimitives verb menus until the

'Update' button on this stack's Menu Builder card's has been activated (see

'Menu Builder Card,' Help section 9.5.10).

_Z3A5 _,s

TeleSpecPrim Archives - Deleting Cards

DO NOT DELETE ANY CARDS FROM THIS STACK!

9.5.5loll @

Since this is purely an archive stack, containing only one card for each

integrated primitive verb in the TelePrimitives stack, there should be no

need to delete cards. But just in case, a HyperTalk script will prevent

deleting and cutting all cards in the stack. Please do not circumvent it.

TEJA$ _.,,

:t_ _'1.0 I 3/30/90 J I Help Menu I
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Carrying Back Specific Primitives <_ 9.5.6lot'l I_

The purpose of the TeleSpecPrim Archives stack is to give you the option

of copying specific primitives built and used in an earlier TeleTask.####

stack into your current specific task stack. But having the stack is not

enough; there should be a quick way to find the specprim you want in the

archive cards (provided by a menu button, see Help section 9.4.14), to see

where itoriginated (the Origin field, Help section 9.5.8), and to return with

itto your specific task stack (the Carry Back button, Help section 9.5.9).

Carrying back specific primitives is optional; should you enter the

TeleSpecPrim Archives stack from a specific task stack and then decide to

return to that TeleTask.#### stack without carrying back a specprim, you

can do so by clicking on the _ button at the top right corner of any

archive card, even ifyou have viewed several different archive cards.

TZJAS _t,

,., t.o 13/30/90JiXelpMenuJ _

TeleSpecPrim Archives - Card Backgrounds 9.5.7loll [_

There are two different backgrounds in this stack. By specific name:

TeleSpecPrim Archives.bg - main background for this stack. Different cards

for each verb primitive. Incorporates primary information fields: eight

visible background fields of different types, two hidden scrolling fields.

TelePrimsMenu.bg - specialized, for the Menu Builder Card only. Unlocked,

but a reference for all information cards in the stack. Changes are best

made via the User Notes comments field (Help section 6.5).

'FEJ_.B ,,,

v,.° t 3,30,90JlHelpMenul _
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TeleSpecPrim Archives - Information Fields <_ 9.5.81 of 3 @

There are five information fields common to the 'TeleSpecPrim Archives.bg'

background: Verb, TeleSpecPrims, TeleSpecPrims.complete, Copied

SpecPrim, PrimMinutes. Field specifications follow.

All fields are locked and may NOT be changed. This stack is a pure archive;

only specific primitives built within TEJAS specific task stacks are sent to it.

Please do not unlock any fields or delete any items from them; this would

harm the functionality of the stack.

Field specifications:

Verb: locked, unlabeled shadow field at top right. Contains one- or two-

word primitive verb from the TelePrimitive verbs in that stack. Cards exist

for integrated verbs only; this stack has no card archives for specific

primitives derived from deleted (omitted) primitives.

TE3P._
]'_ "'" 1.0 [ 3/30/90 J [Help HenuJ" [Oefine]__

TeleSpecPrim Archives - Information Fields <_ 9.5.820[3 @

Field specifications (cont'd):

TeleSpecPrims: locked, visible unlabeled scrolling field across body of

card. Contains all archived specific primitives based on the verb each card

represents; archiving is accomplished via the 'Archive List' button on the

TeleSpecPrims List card in any specific task stack (see Help section 9.4.7).

This is a large selection field, where primitives you click on are retrieved

for use in a specific task stack (see 'Retrieving Archived SpecPrims,' Help

section 9.6.15).

TeleSpecPrims.complete: locked, hidden unlabeled scrolling field across

body of card. Contains all specific primitives, their specific task stack of

origin (to provide traceability), and their duration in minutes (example item:

"SPDM GRASP handle :: TeleTask.7632 :: 2"). Hidden in favor of the more

readable TeleSpecPrims field above, which lists only the specific primitives.

TEJAS ,,,s

:Z_ _v-"-" 1.0 I 3/30/90 l[Help Menu[:
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TeleSpecPrim Archives - Information Fields <_39.5.83of 3

Field specifications (cont'd):

Copied SpecPrim: locked, visible, labeled rectangle field directly beneath

the TeleSpecPrims field. Filled automatically with specific primitive from

TeleSpecPrims field when user selects a specific primitive there for

retrieval (see 'Retrieving Archived SpecPrims,' Help section 9.6.15).

Origin: locked, visible, labeled transparent field at bottom left on all archive

cards. Filled automatically with name of specific task stack where a specific

primitive the user selects from the TeleSpecPrims field originated and was

first archived.

PrimMinutes: locked, visible, labeled (as Minutes/Prim) transparent field at

bottom center on all archive cards. Filled automatically with duration of

specprim in minutes (if archived) of a specific primitive the user selects

from the TeleSpecPrims field.

•r_,lAs 4,,

_:_v,.o [3/30,90 J[ilelp HenuJ _ Ll]efineJ__

TeleSpecPrim Archives - Buttons 9

TeleSpecPrim Builder card:

_ - The "TeleSpecPrims stacked blocks" button uses the same_,

customized, powerful script as the "TelePrimitives block" button I1_

in the TelePrimiUves stack to access a set of updateable selection menus

of the generic TelePrimitives" verbs maintained by the Menu Builder Master

card in the TelePrimitives stack (see Help sections 7.5.1 2 and 7.5.1 5).

As with the button in the TelePrimitives stack, pressing on the above button

reveals up to seven numbered buttons (as shown below), according to the

number of menus specified by the Menu Builder card (see Help section

9.5.10).

More --->

TZJAS _,_

;';_._vt.o I 3/30/90 ] [llelp HenuJ"
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TeleSpecPrirn Archives - Buttons _I 9.5.92 of 3 @

-_'_I _ _ ¢4 _ _7 Clicking and holding down on any of the S

_,__. _v_. buttons immediately causes a pop-up menu to

NOTE:

This is a

custom

menu

system.

Please

send

comments!

_ZJAS
_'_ "'" 1.0

'fl)l>'"{If'I:

TOUCH

TRACK

TRANSFER

TRANSLATE

TRANSMIT

TRANSPORT

fIJR_

UNBERTH

IJN[J(ICK

UNFOLD

UNGRASP

U..",iSI: Igl! W

UNSTOW

UPDATE

UPLOAD
v

appear with primitive verbs. Non-selectable verbs

are shadowed; they are the deleted (omitted)

primitives leftin the TelePrimitives stack for

traceability but omitted entirely from this archive

stack (i.e.,no cards exist for them). All other

boldface verbs are selectable.

Releasing the mouse on a deleted verb or off the

menu will cause the menu to disappear. That's all;

nothing else will happen.

Releasing the mouse on a selectable verb takes you

immediately to that verb's archive card in the stack.

Help Menu J" [Oe,i,eil  

TeleSpecPrim Archives - Buttons ,_ 9.5.93 Of 3 @

0 with mins - These background buttons are hidden untilIc rryBack I ® without mins you select a specific primitive, then they

become visible at the bottom right of the archive card. The buttons hide

again whenever a card is closed.

Ifyou leftthe TeleSpecPrim Builder card of an "TeleTask.####" stack in

search of an archived specprim, and are ready to carry that specprim back

for use in your task's script, you must decide whether to take the specprim

with or without its archived duration in minutes. The default (preselected)

choice is "without mins" (shown), because itis safer: you cannot tellthe

assumptions or sequence of events that led to assigning that specific

primitive the duration archived with itunless you review itsorigin.

Either way, clicking on "Carry Back" returns you to the TeleSpecPrim

Builder card in the TeleTask.#### stack you leftand enters the specprim in

the Syntax field there (with the duration in the PrimMinutes field, ifneeded).

'FEJ&_ ,,,<

_;_v,.0 I3,3o,9o IIXelpMenur [Definei_ _
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Telerobot Primitives Menu Builder (Master)[Update

The 'Update' button on this card (and the scripts attached to the stack) work to
build and maintain pop-up menus of the crew-EVA Primitive verbs. On any
archive card in the EVASpecPrlm Archives stack, click on the stacked EVA
blocks (upper left) to show the Sl-? buttons, then press an S button to show
the pop-up menu and select a verb (try It!).
In this stack (except on this card), selecting a verb takes you to that archive.
Each time a new verb card (or a set of them) is added to or deleted from the
EVAPrimitlves stack, or a primltive's status changes there (say, deleted to
Included), you must manually order a menu Rebuild from the Master Menu
Builder card in EVAPrimltives, then return to this card and Update. Do so
sparingly If you make many changes to EVAPrimltives, for It takes time. The
menus will not update automatically, so if you notice verbs missing, Updatel

ACQUIR E,ACTIVATE,(ACTUATE,ADJUST,ALIGN ,ANALYZE,(APPROACH,(
ASSEMBLE,ATTACH,BERTH,CALIBRATE,CAPTUR E,(CHANG E-OUT,
CHECKOUT,(CLEAN,CLOSE,CLOSE gripper,COM PAR E,COM PLY,(COM PUTE,
CONFIGU RE,COUPLE,CUT,DEACTIVATE,(DECONTAMINATE,DECOUPLE,
DEMATE,DEPLOY,(DEPRESSURIZE, DERIGIDIZE,DESIGNATE,DETACH,
DIAGNOSE,(DISASSEMBLE,(DOCK,DOWNLOAD, DRAIN,DUMP,EGRESS,
EXTEND, EXTRACT, EXTRACT feature,FILL,(FIN D,FOLD,FREEZE,G RAPPLE,
GRASP,(GRIP,HANDOVER,IDENTIFY,INDEX,INGRESS, INITIALIZE,INITIATE,
INSERT,INSPECT INSTALL LOAD LOCATE

TT-JAS

_v,.o L3/3o,9o ]lZEnd2 I <_ I_

<-This field,
updated with
each Update,
shows all the
verbs in the
stack. The #
of menus Is
shown below.

TeleSpecPrim Archives Stack - Menu Builder Card <_39.s. z0loll

The Menu Builder card, last in the stack, maintains the pop-up menus of,_l_ _

primitive verbs available from the "TeleSpecPrim stacked block" button ;li_j_

(Help section 9.5.9). This card's visible and hidden fields and scripts work

to update and store these verb menus, based on the background and card

fields of the Menu Builder Master card in the TelePrimitives stack. The text

on the card explains how to use it;note that Updating assumes the

TelePrimiUves stack's Menu Builder Master card is current (i.e.,has been

rebuilt following any changes made to the TelePrimitives stack).

"['ZJA3 ,,_.

-,-,my,e I 3/30/90 I Iaeip Henu I"
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Section 9.6

User Instructions:
TeleTask.4877 Example Stack
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TeleTask.4877 Example Stack Help Menu <_1 .e.uloll

9.6 User Instructions

Background:

[] 9.6.1 General Information

[] 9.6.2 Before You Create

Specprims

[] Stack-Specific Help:

[] 9.6.3 Stack Organization

[] 9.6.4 Specific Primitive Record

Cards

[] 9.6,5 Configuring Argument

Menus

[] 9.6.6 Building a Derivative Task

[] 9.6.7 Building Specific Primitives

:l_ _Vli.O I 3/30/90 I IHetp Menul _

Stack-Specific Help (cont'd)

D 9.6.8 Using the Append Button

[] 9.6.9 Using the Insert Button

[] 9.6.10 Using the Modify Button

[] 9.6.11 Using the Copy Button

[] 9.6.12 Using the Delete Button

[] 9.6.13 Maintaining the Frequency

[] 9.6.14 Archiving Specific Primitives

[] 9.6.15 Retrieving Archived

SpecPrims

[] 9.6.16 After You Create Specprims

INSTRUCTIONS: ......... :.................I

Click [] box to access section; I

Click arrows to page through Help stack; I
Click 'T-flag'to return to point of origin. I

IDerinel__
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TeleTask.4877 - General Information

This is a specific task stack, created as an example that you can follow to

better understand how task analysis works in TEJAS. Its list of specific

primitives is deliberately incomplete so that you can change them without

restriction and experiment with the built-in analysis functions.

Each specific task stack that you build in TEJAS collects and organizes

enough information about a particular task to allow you to build a list of

specific primitives that approximates the steps the telerobot will follow to

inspect, assemble, service, maintain, reconfigure, or repair space systems.

Once you have built and archived these primitives, the job of the specific

TeleTask.#### task is completed. You can then proceed to other analyses

using this specific primitives list with any application on any computer.

NOTE: to save space, the contraction "specprim '° will often be substituted

for the words "specific primitive."

'T-3A$ _,/

 : vt.0 L3/30/90JlXelpMenuJ:

Tel eTask.4877 - Before You Create Specprims <_3 9.6.2loft

The TeleTask.4877 stack can be a useful example many times over, but

only ifyou start with itas delivered to you in TEJAS Version 1.0. Since you

will change things as you follow instructions in these Help cards, save a

copy of the TeleTask.4877 stack now, on your hard disk or on a floppy disk.

Don't be afraid to deviate from the instructions on these Help cards and

buttons and menus yourself until you are comfortable with them. This is not

a test; the example stack is a learning tool for you.

CAUTION: The HyperTalk code that performs the analysis functions

references the names of OBJECTS - buttons, fields, cards, backgrounds,

and the stack. These names are accessible to you in the Button Info...,

Field Info...,Card Info...,Background Info...,and Stack Info...dialog boxes

from the Objects menu (see "Objects menu" in the "HyperCard User's

Guide'). In order to ensure proper operation of the stack's functons,

r_J [:_,,.1L,{:][I [Oil i Ill i_..i [ (_ i¢,.1 i_,11] _ [:zi,].i$.t i _.11-1[..2l

T¢3A5 _,/

_v,.o k3/3o/9o]ttlelpMenul _ [DefineJ__ []_
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TeleTask.4877- Stack Organization _I 9._(._t

As delivered with TEJAS Version 1.0, this example specific task stack has

eleven cards. From first to last by name, they are:

• TeleTask.4877 (task summary card), from the TeleTasks stack

• TeleAssume.4877 (assumptions card), from the TeleAssume stack

• Telelssues.4877 (open issues card), from the Telelssues stack

• TeleSpecPrims List, from the TeleSpecPrim Tools stack

• TeleSpecPrim Builder, from the TeleSpecPrim Tools stack

• Record card for specprim "camera1 ACQUIRE ORU1 near alpha joint

• Record card for specprim "modeler IDENTIFY tag from ORUI"

• Record card for specprim "camera1 ACQUIRE ORUIR near alpha joint"

• Record card for specprim "modeler IDENTIFY tag from ORUIR"

• TeleSpecPrim Arg Menus, from the TeleSpecPrim Tools stack

• TelePrimitives Menus, from the TelePrimitives stack

NOTE: The four record cards were added when those specprims were built.

TT..laS ,,,

L3/3o/9oJ]HeipHenul _" ]l]etinel_ _

TeleTask.4877 - Stack Organization 9.6.32 o(2 I_

Every card in every specific task stack contains the rectangle field

SpecTask Number, containing the ID number (4877 in this example stack)

included in that stack's name when it the stack is built (see Help section

8.4.12). This locked field is hidden on the task summary, assumptions, and

open issues cards in their original form in the TeleTasks, TeleAssume and

Telelssues stacks. It is revealed when those cards are copied into a

specific task stack, to immediately identify the stack from any card.

The organization of each specific task stack is fixed. Specific primitive

record cards are created or deleted (placed in the stack following the

TeleSpecprim Builder card) as the specprims themselves are created or

deleted. You cannot sort the cards in this stack, because the Sort button

was hidden when the stack was built. But don't worry. There is an easy way

around the seven major cards in any specific task stack using the pop-up

menu attached to the SpecTask Menu button (see Help section 9.4.12).

,r,E.jA$ .,,,

_v,.o [ 3/30/90 J lHelp Henu] _
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TeleTask.4877 - Specific Primitive Record Cards <_ 9.6.4I of 2

When you build a new specific primitive on the TeleSpecPrim Builder card,

an individual card record is created for it(see below).

_':_:':';':':":'_""_" ...... _=_'_ =============================.... ".................. :::::::::::-..... :::::::::::..... :_ --_--_.:._'_'_'.'_'_'_.'_'_'_'_'_'..--.... _kL:._....;.:.._. ------pt_:_i

.................. OMV Maintenance

FTS MOVE panel to insertion point

Derived from

generic syntax of

primitive verb_t

IMOVE I

MinutesiPrim['3_] ]E'requencYr'l"_"- ] %Total Time_--_

Total Time

(minutes)

The Minutes/Prim field is the ONLY unlocked field on this card, because it

is the only one you should change. TEJAS maintains the Frequency count

(showing the number of times that specprim occurs in that task's specprims

list),and the Calculate button (Help section 9.4.14) computes the rest.

_EJAS _,_

Nv,.0, ,I.e,. e.ul I"e".el  

TeleTask.4877 - Specific Primitive Record Cards <_ 9.6.42 of 2

The PrimMinutes field (labeled Minutes/Prim) is the ONLY unlocked field on

this card, because itis the only one you should change on this record card.

_ __t_ 'roS:vk _8n7t7enan!e I_ !

IFTS MOVE panel to insertion point with constrained motion I

Derived from

generic syntax of

primitive verb q[

IM°vE I
Total Time

(minutes)

Note that this duration applies to ALL occurrences of the

specprim in the execution of that task. The unstated assumption is that if

the duration changed, the specprim should change too. In the specprim

above, adding "constrained" implies 5 minutes duration (versus 3 for the

other MOVE specprim).

'TE.1A$ _,_

_v,.o 13/30/00 I lxelp Menul _ IOefinel_ _
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TeleTask.4877 - Configuring Argument Menus

You can simplify the work of building specific from generic primitives into a

select-and-paste operation by using the argument menus accessed via the

tool I Generic Args and Argument fields (Help section
9.4.15) on the TeleSpecPrim Builder card.

rotary drill,socket terme,nch'-,Add Item,Delete I

Update Menu I

"r]E;3AS

"'; 1.0

These menus are maintained in the card fields of

the TeleSpecPrim Arg Menus card found in every

specific task stack (Help sections 9.4.9 and

9.4.15). By configuring those card fields BEFORE

you begin the analysis, you save adding items

one at a time during your later work.

Go to the TeleSpecPrim Arg Menus card in the

example TeleTask.4877 stack and click on 'tool'

in the scrolling list of available menus at RIGHT.

The fields on the left will appear as shown.

%11

I 3/30/90 I tHelp Menul _ I Define

TeleTask.4877 - Configuring Argument Menus 9.6.52 of 8 @

The items listed in the ModMenu scrolling field shown below are from the

hidden 'tools' card field on this TeleSpecPrim Arg Menus card. By selecting

tool 'tool' from the available menus field at right, you
have made it possible to modify the items of the

_ench,

_, card field 'tool' in this ModMenus field, and to

view the changes in a pull-down menu.

rotary drill
socket wrench

.=====.aeowin.i=n=maoel •

Add Item

Delete Item

Update Menu I

TE3A5
"" 1.0

To check a menu's status at any time, position

the mouse cursor over the rectangle field at top

left (showing the word 'tool' here) and press the

mouse button down. A pull-down menu appears

as shown at left. This menu has exactly the same

items as those in the ModMenus field, except that

each is now on a separate line (thanks to the

commas between them), and the hyphen item has

inserted a dividing line in the menu. More --->

I 3/30/90 I IHelp Menui" I Define I_ _
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TeleTask.4877 - Configuring Argument Menus <_ 9.6.53ors @

You should know the list of tools involved in your task. The tools shown in

the ModMenu scrolling field previously are the default items of TEJAS V1.0.

tool

3XS-inch reversible

drill,socket wrench,-,

Add Item,Delete Item,

Update Menu J

i},_v": 1.0 I 3/30/90 l lXelpMenu

] Let's suppose that in addition to these items, you
will also need the bolt puller and the EVA bag (forO

-- stowing parts). You also want to specify exactly

what drilland wrench will be used; namely, the 3/8-

inch reversible drilland the 1/2-inch drive ratchet.

The ModMenu field is unlocked. Click and drag the

cursor over the word "rotary" and type "3\8-inch

reversible" so that the listlooks as shown at left

(NOTE: LIF-l;=_.n_r_'z_ t.'_]l.'t r._._a to separate 3 and 8!).

Don't worry about the text wrapping around at the

end of the field.

Now check the pull-down "tool"menu. Ithasn't

changed! Why? More --->

TeleTask.4877 - Configuring Argument Menus 9.6.54 ors @

The process of configuring argument menus allows you to make changes to

the menu items and then check them carefully, in case you change your

tool

3X8-inch reversible

drill,socket wrench,-,

Add Item,Delete Item,

Ii_ G'I] ll_llI
'I_®I'

Update Menu ]

j mind or make a mistake. Unless you click on the

i "Update Menu" button at bottom leftfirst,none of

the changes you make in the unlocked Modmenu

field will be copied into the menu's hidden card

field,and the menu will not change.

Click on the "Update Menu" button. The button
will highlight, and then a tune will play and the

message shown at left briefly appears. This

I means that you have changed the "tool" menu's
card field. Check the menu by pulling it down as
before. Now the first item is "3/8-inch reversible

drill."

More --->

T]_3P.S ,,,.,

"'-_,_VI.O [ 3/3 0/9 0 I [Help Menu I
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TeleTask.4877 - Configuring Argument Menus <_ 9.6.55 el8 @

Now in the same way, add 'bolt puller' and 'EVA bag' to the list of tools in

the ModMenu field and change 'socket wrench' to '1\2-inch ratchet drive.'

tool 1

l\2-inch ratchet drive

3\8-inch reversible drill

bolt puller

EVA bag

jill= jo=ii.m=w..=iii.omii.imo.==i...o..=

Add Item

Delete Item

I UpdateMenu i

Use the Update Menu button to effect the

changes. Clicking on the 'tool' pull-down menu

will show the menu with the changes (at left).

You can position these new items in any order.

The example shown has the items inserted

alphabetically, to make scanning them easier for

you. Another order will not affect the way the

menu works (in fact, the 'Add Item' utility always

adds items just before the dividing line).

NOTE: The pull-down menu's width will adjust

automatically to accommodate the largest item.
More --->

%1/

TzJAs F_t _:_v-"-" z.o I 3/30/90 I lHelp Menu

TeleTask.4877 - Configuring Argument Menus <_ 9.6.56 0[8 @

You will not use all menus in all tasks, but only those menus for arguments

that appear in the syntax of the generic primitives used as roots to build

direction specific primitives (see Help section 9.6.7).

'i_ Therefore, you need not configure ALL menus

before beginning your analysis. For example, you
should not need to configure the 'consumable'

menu for any tasks but those involving refueling.

Some menus have no default items (see the next

card about the 'condition' menu). Others may not

have what you expect or in an order you prefer.

The items in the 'direction' menu at left are

arranged in the traditional 'X,Y,Z, Pitch,Yaw,Rolr

'CY order, without numerical values. These values

Update Menu I vary by specprim, and should be typed directly
into the specprim as you create it. More --->

clockwise,

counterclockwise,X plus,

X minus,Y plus,Y minus,

Z plus,Z minus,Pitch

plus,Pitch minus,Yaw
plus,Yaw minus,Roll
plus,Roll minus,-,Add
Item,Delete Item,

TZ3AB
"'" 1.0

%11

I 3/30/90 I [Help Menul <
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TeleTask.4877 - Configuring Argument Menus 9.6.57 of 8 @

In general, an argument menu applies to all uses of that argument to build

any task's specific primitives. The 'condition' menu is different, however.

It varies by primitive; there are no default values.condition

-,Add Item,Delete Item,

Update Menu ]

@
-- As an example, consider the syntaxes of the two

TelePrimitives ADJUST and CONFIGURE (below).

(system) ADJUST (condition) of (object_A)

(system) CONFIGURE (subsystem) with (condition)

In specifying the arguments of ADJUST's syntax,

'condition' might be replaced with 'flow rate.' This

same specific argument could also fit in

,_ CONFIGURE. But 'clearance' only makes sense in
ADJUST, not in CONFIGURE. This is why the

'condition' menu is your responsibility. More --->

%11

T"JAs I_1o 13/30/90l lrelp Menu

TeleTask.4877 - Configuring Argument Menus <_ 9.6.58 of 8 @

Configuring the argument menus is a worthwhile first step in your analysis.

For maximum effect, follow these guidelines:

• As a minimum, configure the argument menus for consumable,

direction, feature, location_A, location_B, mode, object_A, object_B,

procedure, reference frame, subsystem, system, and tool. These are

items you should know before the analysis (NOTE: any '_A ° and '_B'

items should be the same).

• Keep track of these argument menus. Once you build them on one

specific task's TeleSpecPrim Arg Menus card, they can be used as

templates for the same card in another TeleTask.#### stack.

Remember, you can ALWAYS change menus at any point in your analysis,

using 'Add Item' and 'Delete Item' or the TeleSpecPrim Arg Menus card.

'C];.,1AS _,,

13/3o/9ol l.eZpMenul
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TeleTask.4877 - Building a Derivative Task <_ 9.6.6t el5

At any time in any specific task stack, you may decide that you want to

repeat the analysis of that task, but with a few changes, while stillsaving

what you have done so far. Perhaps you make new assumptions, resolve

an open issue, add a new subsystem or tool, or shorten the task. The "Build

Derivative Task" option in the TeleTasks button on the upper leftcorner of

the task summary card allows you to do this. Here's how:

IBuild

Step 1. Click and hold down on the TeleTasks button (shown at left).

Step 2. The button will highlight as shown, and a pop-up menu will

appear with "Build Derivative Task" as the only
Derivative Task i

I option. If you release the mouse key without

selecting anything, the menu will disappear, and the TeleTasks

button's highlight will return to false, as it was before. But if you

select "Build Derivative Task," the following sequence begins:

More --->

%1/

13/30/90 I IHelp HenuJ _

TeleTask.4877 - Building a Derivative Task <_ 9.6.62 of 5 [_

Step 3. When you select "Build DerivativeTask" a dialog box appears,

asking you to enter information exactly as prompted to name the stack.

Please enter all information as requested!

Buildi ng derivative task. Readg to name it? I

ccc.°c.I

Step 4. After clicking on 'OK',

another dialog box appears,

asking if you're ready to name

the derivative stack and giving

you a chance to Cancel.

Step 5. The third dialog box prompts you to make the new stackname

related to the original one by adding an unused letter after the name of

your current stack. Click OK, and wait for the "New Stack..." dialog box

Add an unused letter after "TeleTask.4877". to follow. Then type the name

TZ3A$ ,,,,,

o I a/ao/9oII Help Henur

you wish to give your derivative

stack. More --->
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TeleTask.4877 - Building a Derivative Task 9.6.63of5 @

Step 6. Once having passed the third dialog box, the script will open the

'Save a Copy...' dialog box, highlight "Copy of 'TeleTask.4877' " (in our

example), and give you the last of two options to Cancel:

I_TEJAS Stacks I

+.._ ElJl} l ,_<_u+:,_

,._ ]E;lJl}i>r il1_i t ilJ P,_

!.._ ElJl}SI;I+( Prim Tot)Is

Q

Save a copy of stack in:

ITeleTask.4877a

c_My Hard Disk

[ E:.i+:,;1]

[ E),i,,<+]

[ Cancel ]

To proceed, change the

task name to the

suggested derivative

('TeleTask.4877a' shown)

to create a path to the

original task.

Click on the 'Save' button

(shown), or press return.
More --->

"L_AS ,,,

_v..o I 3]30]90 I lXe,pMenul_

TeleTask.4877 - Building a Derivative Task <_ 9.6.64ot'5 @

After filling in the 'Save a Copy...' dialog box and pressing the 'Save'

button (or the return key on your keyboard), the dialog box disappears and

the cursor turns into the 'watch' symbol. Depending on your Macintosh's

processor and RAM configuration, your screen will remain frozen for

several seconds while the program saves a copy of the specific task stack

under the name you specified. When the process ends, you will see

another message: Derivative task saved; "Open Stack..." lists it.

Click OK. The message disappears; you are back on the TeleTask.4877 task

summary card. To see the derivative stack you created, choose 'Open
Stack...' from the File menu and release on the derivative stack name. The

new number (4877a in our example) now appears in the SpecTask Number

field on each card.

Tt3AS _,,

K_ _',_':';I.o l a/a0/90 l lxeip MenuI _ l"e'i.eil  Im
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TeleTask.4877 - Building a Derivative Task <_ 9.5of56.6

Building derivative tasks is a quick way of performing variations on the

analysis of any specific task, without redoing the work. But as with any

utility, you can overuse it. For maximum effect, follow these guidelines:

• Follow the suggestions for new stacks' names to keep track of

derivative task's origins. It helps to know a stack's "pedigree"!

• You can build derivatives of derivative tasks, using the same process

(e.g., a derivative of 'TeleTask.4877a' might be 'TeleTask.4877a1'). Be

concise; the SpecTask Number field will wrap around a long number.

• Don't use this utility to save copies of your specific task stacks; use

'Save a Copy...' instead. To save the most work, build derivative tasks

after the specprim list is complete for any specific task.

Remember, you can ALWAYS change menus at any point in your analysis,

using 'Add Item' and 'Delete Item' or the TeleSpecPrim Arg Menus card.

•rT..1A_ _,r

TeleTask.4877 - Building a Specific Primitive <_1 9.6.71 of 7

There are many ways to build a new specific primitive. Using this rather

compressed version of the TeleSpecPrim Builder card, we'll demonstrate

the main two" transforming a generic primitive syntax, and modifying an

arc hived SDecific primitive.

__t_ To_.s.k 4877" In rument Pa_

_ o.uo.n°eou,.= ° I
Generic Argumen ts [Task Outline

__. MinuteslPrim_----_ Frequency_-_ _Total Time_----_

Total Time

(minutes)

_eppendl[ Insert [Modify[ Copy [Delete

camera1 ACQUIRE ORU1 near alpha joint
modeler IDENTIFY tag from ORU1

•['];JAs ,,,

,.o I a/ao/9o I IHelp Menul_
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TeleTask.4877 - Building a Specific Primitive _ 9.2of767 [2_

To rebrieve a generic primitive syntax for any TelePrimitive. click on the,_ _

button at top left. A series of numbered M buttons will appear. Click

and hold down the mouse on any of these to get a pop-up menu of primitive

verbs s.i.mulated he!'e). Pull down the mouse to select a ver!___.a.nd._!'e.!ease..

Generic

DECOUPLE

DEMATE

DEPLOY

DEPRESSURIZE

DERIGIDIZE

, Task I4877

_[ORU Changeout:
Instrument Package I

[Task Outline

nutezlPrim_-_ Frequency_-_ %Total Time_-_

DESIGNATE

DETATCH

DIAGNOSE

DISASSEMBLE

DOCK

ted Time

,inutes )

AppendI[ Insert Modify Copy

cameral near alpha joint

modeler IDENTIFY lag from ORUI

l"_s i_/_ _,_v-"-" 1.o I 3/30/9o I lHelp Menu

Delete

TeleTask.4877- Building a Specific Primitive <_] 9.6.73 of 7 [_

After a short wait, the generic syntax for the selected verb will appear in

the Syntax field. The generic arguments for that syntax will appear in the

Generic Args scrolling field at left,and the four ancillary data fields will

emi_, =You are _ to create _ from thins_

_ __) ORU Chan eout"

__]ORU Changeout: Instrument Package I [
(system) DESIGNATE (object A)

Generic Arguments

system "i_ MinuteslPrimF--- _ rfequency_--_

object_A _ Total ?ime

(minutes)

f

[Task Outline

% Total Time_--_

_Appendlr Insert |Modify[ Copy [ Delete

camera1 ACQUIRE ORU1 near alpha joint

modeler IDENTIFY tag from ORU1

T zJAs [_,o I a/ao/9o II xelp Menu

Z
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TeleTask.4877 - Building a Specific Primitive <_ 9.6.74 or'7 [_

You can replace a generic syntax argument by _ping over it, or use the

argument menus from the TeleSpecPrim Arg Menus card. To do the latter,

click on an argument in the Generic Args scrolling field. It will highlight,

and then

!
(minutez)

| system _nd][ Insert ]Mod_

= Icameral

T_-71
ACQUIRE ORU1 near alpha joint _l

_TIFYta_om .ORU___!__,,----7
I011

_'_ ;:_vt.o i3/30/90ilHelpMenul _ IDefinel_ _

TeleTask.4877 - Building a Specific Primitive 9.6.75o[7 [_

Position the cursor over the pop-up menu "system," then click and hold

down on the mouse. Select an item from the menu that appears. The item

will appear in the HyperCard message box (simulated below by a shadow

field). This signals that the item is read, to paste into the generic syntax_ ......

__ IoRU_Changeout: Instrument Package

(system) DESIGNATE (object_A) Jl

[Generic Arguments

system
object_A

ITask Outline

__!ui.=e.,P,i=F--] r,eq=nc_F--7 _To.-' TimeF---]
Total Time
(minute=)

0

_L__pendJL Insert JMod_ Delete]system _j_

JEM-RMS IIRE ORU1 near alpha joint
• .-k • 1, rJ-_ It:V I,_,_ _,,,_-_ t"%1'71 14 ,_

. FTS ...............................................................................................................................
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TeleTask.4877 - Building a Specific Primitive 9.6.76 o[7

Now click and drag the cursor over the argument in the Syntax menu that

the selected item is intended to replace (or pick an insertion point for the

item). Be sure to include the parentheses around a generic argument in

t selection_ Thi_eenclick:on__button _.

................................ ORU_.=.=,_=,=_........_ Instrument Package

IIImummmlDESIGNATE (ob ect_A)

I Generic Arguments

system ,_ Minutet/Ptim_--_ ErequencT[_--] _Total Time_-_]
object_A -- Total Time

_ (minutes)
_sf

[ system I t llAppendl[ Insert lModify[ Copy ] Delete !
camera1 ACQUIRE ORU1 near alpha joint

TeleTask.4877 - Building a Specific Primitive <_ 9.6.77 of 7 _>

Immediately, the item in the message box replaces the selected argument

in the Syntax field and the message box disappears. Now you can finish

specifying the other generic arguments, and assign a duration (in the

Minutes/Prim field) before appendinc or inserting..t.ha._t__Sp_..e.cP__r._i_m..._.i.n._t_o..t_h.e_...i.iS

_IORU C-_angeout: Instrument Package

FTS DESIGNATE (object_A)

Generic Arguments

system
object_A

system i t

MinutezlPrim_----_ FrequencYr--- _ %Total Time_---_

Total Time
(minutes)

_AppendI[ Insert [Modify[ Copy [Delete

camera1 ACQUIRE ORU1 near alpha joint

modeler IDENTIFY tag from ORU1

:':,.o1313o]9oII.elpMenu l°e".ei  Im
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TeleTask.4877 - Using the Append Button <_) 9.6.8t or'3 @

Let's suppose we've finished building the specprim below from the generic

syntax for the verb DES IGNATE, including a duration of one-half minute.

Now we'd like to add itto the specprims listat bottom. Just click on the

A )end button shown hi{ hted; see Hel section 9.4.14).

_r_ _ __".¢_ .... _R-O-Ch-_-_eou,: i-_ru-_

FTS DESIGNATE ORU1 R

pa

Generic Arguments

system '_! MinuteslPrim_ Erequuency_----_

object_A _ Toted Time

(minutes)

[Task Outline

Toted Time _------_

[ system I _ _JU_i'_l_li[ Insert [Modifg] Copy [Delete

camera1 ACQUIRE ORU1 near alpha joint

modeler IDENTIFY tag from ORU1
%lJ

I'_As i_,,- 1.0 I3/30190]IHelpMenu

@

,0,

TeleTask.4877 - Using the Append Button <_ 9.6.82of3 @

The Append button checks for a specprim record card (Help section 9.6.4)

for the specprim shown in the Syntax field. There will be a slight pause.

Here, our new specific primitive is given a Frequency of 1, stored on its

own record card, then a .=nded to the S )ecPrims List P.

FTS DESIGNATE ORU1 R

Generic Arguments
system
object_A

system _

Minutes IPrim_---_ Frequmncy 1_--_

Toted Time
(minutes)

@

[Task Outline

Toted Time _--_

_Appendi[ Insert ]Modify[ Copy [Delete

camera1 ACQUIRE ORU1R near alpha joint
modeler IDENTIFY tag from ORU1 R
FTS DESIGNATE ORU1R

@

"'" 1.0 I 3/30/90 i lHelp MenuJ<
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TeleTask 4877 - Using the Append Button <_ 9.6.83 of 3 @

Suppose we clicked on Append a second time. This time, the button's

HyperTalk script would find a record card for our DES IGNATE specprim.

Therefore, the script would just update the Frequency to 2, and append the

_seF48uenc ." Hel section 9.6.1_1 _

___m_ka--_e ---_ -

FTS"DESIGNATE ORU1R

Generic Arguments

system 'i_ Minutes/PrimF5--_ Et'equencyr_

object_A Toted Time

=_- (minutes)

LTask Outline

% Total Time_--_

%11

system I < _Append][ Insert [Modirgl copy [Delete

modeler IDENTIFY tag from ORU1R
FTS DESIGNATE ORUIR

FTS DESIGNATE ORUIR

@

@

_,_v,.o I 3/30/90 I IHelp Menul '

TeleTask.4877 - Using the Insert Button <_ 9.6.91 of 3 @

Now suppose that in reviewing the specprims list,you realize that after

designating the replacement ORU, the telerobot should open itsgripper

before starting to grasp. You build the specprim below from the "OPEN

eneric syntax, and ina ,-second duration. Now what?

_"- _t"_,-_, m_-_.._. _Task14877 |

• ___._.....v_.. .... ORl_-_-hangeout: Instrument Package

FTS OPEN left gripper to 2 inches seperation I
lTask Outline]

___ MinuteslPrimF_-- _ £requency_--_ %Total Time_----_

Generic Arguments
system

subsystem Toter Time
force _ (minutes)
separation 43,

system I _ ,_-Appen--6-_[ Insert 1Modirgl copy 1 Delete ]

modeler IDENTIFY tag from ORU1R '_"
FTS DESIGNATE ORU1R
FTS DESIGNATE ORUIR "CY

Tz;3As .,:

I 3/30/90 II Help Menu l"

321



TeleTask.4877 - Using the Insert Button 9.6.92of3

Before you can insert the OPEN gripper specprim into the specprims list,

you have to choose an insertion point (a message will rebuke you should

you click on Insert without having done so). Since you want this specprim

to come after DESIGNATE, click on that s below 'itwill hi(

,,_- Task 4877 ]

__TosR_ Changeout: Instrument Package

FTS OPEN left gripper to 2 inches separation

Generic Arguments

system ,_ Minute=/PrimF3-- _ l_requency_----_

subsystem _ Total Timeforce
separation 'U" (minute=)

xll

system I<

LTask OutlineJ

% Total Time_--_

81.ppendl[ Insert lModitu] Copy [ Delete]

FTS DESIGNATE ORU1R ,g,
TI;jA_ ,,.,.

-::_v,.o I 3/30/90 I lxe,p Menul _

TeleTask.4877 - Using the Insert Button <_ 9.6.93 o1['3 [_

With the insertion point selected, click on the Insert button. Itwill highlight

briefly (shown), and immediately add your new specprim to the listafter the

insertion point (below). The Frequency will update (to 1 in this case, and a

record card will be created, since pou've inserted a new s i.

.... -,_, Task 4877

Instrument Package

FTS OPEN left gripper to 2 inches separation

I
I

Generic Arguments
system
subsystem
force

separation

system _

LTask OutlineJ

'_ Minute=IPrim_3----] Ffequency_--_ % Total Time_--_

_ Total Time

_, (minute=)

_Rppendl_Modify | Copy [ Delete ]
modeler IDENTIFY tag from ORU1R
FTS DESIGNATE ORUIR

,FTS OPEN left gripper to 2 inches separation

"'" l.O [ 3/30/90 I IHelp Menui <I

,U,
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TeleTask.4877 - Using the Modify Button 6.10

The Modify button allows you to change a specprim in the specprims list

without deleting and replacing it.To begin, select the specprim to modify (a

message will rebuke you should you click on Modify without having done

so). As an example, we'll modify the redundant DES IGNATE sDecDrim.

_ 4877

FTS OPEN left grippe

Generic Arguments
crew
object_A

I fcrew

r to 2 inches separation
[Task Outline

Minutes/Prim_-_ ]_requency_--_ % Total Time_--_

Total Time

(minute=)

_Rppendll Insert [Modify[ Copy |Delete

FTS DESIGNATE ORU1R

FTS OPEN 2 inches se

%1/

": iv,.o 13/30/90ilHeipMenur lOefinel_ _ _1_

TeleTask.4877 - Using the Modify Button
6.10

With the specprim you want to change selected, click on the Modify button.

Itwill highlight, and a Cancel button will appear above (shown). The

HyperTalk script will insert the selected specprim into the Syntax field and

t_lla data from itsrecord _ into thosii_eefields.

I I
FTS DESIGNATE ORUIR

Generic Arguments LTask Outline

Minute=/Prim_ ]h-e</uencT_] % Total Time[_

Total Time

(minute=)

_Append]l Insert_ Copy
FTS DESIGNATE ORU1R

FTS OPEN left gripper to 2 inches separation
FTS DESIGNATE ORU1R

[Delete    !
%11

I 3/30/90 I IxeipMenu r
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Tel eTask.4877 - Using the Modify Button _9.6.10 3 of 4 @

Now you can change that specprim and/or itsduration; there are several

alternatives (see Help section 9.4.14). Let's change the specprim as shown,

and leave the duration at one-half minute. Now you're ready to actually

make the modification to the s rim in the sp_ ,cprims list.

__ rask 14877 iI Jl_
ORU Changeout: Instrument Package

FTS DESIGNATE grasp

Generic Arguments

crew

point

Ilask Outline

___ Minutez/Pfim_-] Erequency_---_ % Total Timer---- ]

Total Time
(minutez)

@

I_ _Appendl[ Insert _ Copy | Delete

FTS DESIGNATE ORU 1R

FTS OPEN left gripper to 2 inches separation
FTS DESIGNATE ORU1R

"'" 1.0 I 3/30/90 l lXelp Menul _

@

,0,

TeleTask.4877 - Using the Modify Button
6.10

Click Modify again. Its highlight and the Cancel button vanish (shown), and

the modified specprim is inserted in place of the original specprim. Since

"FTS DESIGNATE grasp point" is a new specprim to this task, itgets its

own record card, and a Frequen! of 1.

I n,0olu- Task4,,7
,:,°.,r°m°°,Pack.,.

FTS DESIGNATE grasp point

Generic Arouments IIask Outline

o_,,i..,-,P_,=lT-I r_q=.__ _ To,-,,i=or---I
Total Time
(minutez)

@
",.If

[ crew _ JlAppendl[ Insert [Modi,.1 Cop. [ Delete ]
FTS DESIGNATE ORU1R

FTS OPEN left gripper to 2 inches separation

FTS DESIGNATE grasp point
TvJA5 _,,

,,, 1.o 13/30/90I IHelp Menul _

@
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TeleTask.4877 - Using the Copy Button 916.11of 3

What happened to the record of the specprim that we modified in the

previous section? We can check with the Copy button. Select the specprim

(shown) you wish to copy into the Syntax field first(a message will rebuke

should _ click:on Co with_one so ,and click on Co .

Generic Arguments LTask Outline

]blinutez/Prim_---q Erequency_-----_ _KTotal Time_

_ otal Time

(minutes)

_nppendl[ Insert lModif, l cop. l Delete

_:_VI.O I 3/30/90 I lHelp Menu r

TeleTask.4877 - Using the Copy Button 9.6.112o[3

Clicking on Copy causes that button to highlight briefly (shown), the

desired specprim to be inserted into the Syntax field, and itsancillary data

into those fields. As expected, the Frequency of "EV1 HANDOFF pliers to

EV2_ reduced to 1 after _ modified the last sDecDrim.

_ _ []__[_ ORU C77ng_trument Package __

FTS DESIGNATE ORU 1R I
Generic Arguments

@
I

<Y

I fcrew

FTS DESIGNATE ORU1R

FTS OPEN left gripper to 2 inches separation

FTS DESIGNATE grasp point

,,, ,.o 13130190I lHelp Menu I"

LTask OutlineJ

Minutes/Prim_---_ £requency_--_ _ Total Time[----- _

Total Time
(minutes)

_AppendlI Insert IM°dify _ Delete ]

t°e"nei  
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TeleTask.4877 - Using the Copy Button _936.11 o[ 3 @

You can use Copy with the Append or Insert buttons to save time adding

specprims of often-used verbs to a specific task stack, instead of rebuilding

them from their generic roots. Suppose you changed the copied specprim

as shown, and then appended it. The res._.u.!____would_be__a_s.__§_h_0___w_n_b_e.!o.w..............

........,,,. Task 4877

__ To_uk C_angeo_ut: Instrument Package i
FTS DESIGNATE collision avoidance envelope

Generic Arguments Ilask Outline

Minutez IPrim_--_ Frequency _--_

_ Total Time

{> (minutez)

Total Time _--_

fcrew _IAppendJ[ Insert |Modify[ Copy [Delete

FTS OPEN left gripper to 2 inches separation °!@
FTS DESIGNATE grasp point
FTS DESIGNATE collision avoidance envelope

_TjA5 _,,,

"'" x.o I 3/30/90 I lXelpMenul _I

TeleTask.4877 - Using the Delete Button <_ 9_6.12of 2 @

The Delete button works like Copy, but with a built-in res&iction. You must

first select a specprim to delete (shown), then click on Delete. The button

will not highlight; instead, a message will appear asking "Delete that

s primitive?" with Cancel as the default selection (.n_._o._tsh.?.wn).

...."'" "........................................................................_Task14877 I

FTS DESIGNATE grasp

Generic Arguments

@

[ I'crew

point
LTask Outline

Minutes/Prim_---_ £requency_--_ _ Total Time_-----_

Total Time

(minutez)

Append I Insert Modify Copy Delete

FTS DES IGNATE collisionavoidance envelope

"'" t.o I 3/30/90 l lHelp Menul _
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TeleTask.4877 - Using the Delete Button <_9.6.12@2o[2

Ifyou click OK in the "Delete?" message box, the box will disappear and a

brief pause will ensue, followed by two quick changes. First,the Frequency

field will decrease (ifitis >1); then that occurrence of the specprim will

vanish, and the _ and all _s will

.___ _----_j "-_ _., .o,_ ] .... [ Instrumentr-_' Package I !_1__ ..................... _[ ORU Change0ut:

Generic Arguments

crew

'_ MinuteslPtim[----_ [fequenc?_--1% Total Time_--_

Total Time
_" (minutes)@

_AppendlJ Insert ]Modify] Copy | Delete

FTS OPEN left gripper to 2 inches separation

FTS DESIGNATE collision avoidance envelope

]_v-JA5 _,,

[3 3o 9o11Help Menu I<

o[@

TeleTask.4877 - Maintaining the Frequency <_ 9_6.13or" 1 @

TEJAS maintains the Frequency count for each specific primitive as each

Append, Insert, Modify, and Delete operation is executed (Copy does not

alter the specprims list in any way, so its use does not affect Frequency).

This automatic facility allows TEJAS to treat each specprim as an object.

This method has several advantages. First, it saves you from manually

counting specprims in the list. Second, it saves space within each specific

task stack, by having ONE record card for ALL occurrences of a specprim.

Third, it provides a quick way to compute the total time for each task and

the percentage of that total time each specprim takes, at any point in the

analysis. Last, it allows you to archive specific primitives with their

durations and origin in the TeleSpecPrim Archives stack (Help section 9.5)

and to retrieve these specprims later within any TeleTask.#### stack.

Therefore, although the five-button 'line editor' may seem strange at first,

bear with it. The object-oriented approach WILL save you time.

T_JA5 ,,,

_',_v,.o 13/30/90 ]lHelpMenul' IDefinel_. _ _]_

327



TeleTask.4877 - Archiving Specific Primitives O916.14 of l O

Once a task's specific primitives have all been built (i.e., the task is

fully scripted), you can use the "Archive List" button on the TeleSpecPrims

List card to store all your specific primitives with their durations and stack

of origin in the TeleSpecPrim Archives stack (see Help section 9.4.14).

This complex process is simple to do, but time-consuming. DON'T do it in

this example; you want only REAL specprims archived.

You need not archive specprims until all your analysis is complete within

an TeleTask.#### stack, or until you begin another task. Within any specific

task stack, you can retrieve any specific primitive in the specprims list by

using the Copy, Modify and Delete buttons. The only other specprims you

might want have already been archived from other stacks; therefore,

archiving the current list does not give you anything new within the stack.

_'_. lk-L:.]Ei i li[__-'q £N i1 I,'£.=-_-___'teZ=.Zq,]o]il I 1l[,.'2[e] I 1 L'Ali']d I [_ I&'£o]/I I_._ _] I_-| L'_ _ _{o] I]1 _

,K]l_l oZ:.Zq l d[q,RK.I_',]_aKo] i'£e][I IK.1 £:.]1 o].l I I _ h I [o IK.I I[:.]i';_ oZ_q I I [_ K_ _-[m J

TI;3A9 ',,,.

-_:_v,.o 13/30/90 JlflelpMenuJ" IDefineJ__

6.15
TeleTask.4877 - Retrievinq Specific Primitives 9i o .l

To retrieve a specific primitive from TeleSpecPrim Archives, click on the _i_

button on the TeleSpecPrim Builder card. A series of numbered S button_

will appear. Click on any of these to yield a pop-up menu of primitive verbs

simulated here'

--xJ-_-----__--_.-- ORU Changeout:
__10RU Cha

Generic Ai
DEPLOY

camera1 A4
modeler ID

DEPRESSURIZE

DERIGIDIZE

DESIGNATE

DETATCH

DIAGNOSE

DISASSEMBLE

DOCK

down the mouse to select a verb and release.

Instrument Package

Time

utez )

 AppendlF insert [Modirgl Copy ] Delete I

0
_ralpha joint

RUI O!
%1,*

I 3/30/90 I IHelp Menu[ _ IDefineI  
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TeleTask.4877 - Retrieving Specific Primitives <_21936xsof 4 @

The specprim you select will highlight (shown), and three hidden buttons

will appear: ICarry Backl, C) with rains, and (_)without rains. The last two

SPDM DEMATE RS232 connector

JEM-SFA DEMATE videoplug

Copied SpecPrim:[ FTS DEMATE standard J3 connector

Origin: TeleTask.3562 _ Minute./Primitive: 1.5 I[carry Back] _ mlns._ without mins

The selected specprim appears in the Copied SpecPrim field, with its origin

and duration in their respective fields. If you wish to review the

assumptions that led to that duration value, you can go to the stack of

origin now. Otherwise, click on the Carry Back button.

TEJA5 _,,

_vt.o I3/30/90 IIHelpMenu r IoenneI_ _

TeleTask.4877 - Retrieving Specific Primitives <_946.x_of 4 @

After clicking Carry Back on an archive card in the TeleSpecPrim Archives

stack, you will return to the TeleSpecPrim Builder card. The specific

primitive you selected (with itsduration, ifyou so chose) will be on the card.

You can now ITeat itlike any_0ther s _r._im._.._y.0__uhave built before.

i_, _(__ __]_ __._8_7_7J,,, _ [j__ Task 4877 J _I

If,_ ._ , . .................[o_u Gnangeout: Instrument Package !
FTS DEMATE standard J3 connector

Generic Arguments

biinutes/Prim[-i-_] Frequmncy_ % Total TimeF_ ]

Total Time

(minutes)
@

[ I_ _Appendlr Insert [Modify[ Copy [ Delete

camera1 ACQUIRE ORU1 near alpha joint
modeler IDENTIFY tag from ORU1

-rT-.]A.5 _,t

_,_v,.o I 3,3o,9o I ixeip Menul'

°!@

IDefine II_ _ i_
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6.16
TeleTask.4877 - After You Create Specprims <_39i of t

At the conclusion of the examples within this Help section, you can

continue to practive creating, changing, archiving and retrieving specific

primitives and their ancillary data, or you can restore the TeleTask.4877

example stack to an unaltered state for the next practice session.

To restore the stack,

• exit the TeleTask.4877 example stack you have been using. Go to any

other HyperCard stack, or quit HyperCard (not required);

• locate your archived copy of the original TeleTask.4877 example stack;

• on the Macintosh desktop, throw your altered copy of the TeleTask.4877

stack in the trash and empty the trash;

• copy your archived original TeleTask.4877 stack back into the folder on

your hard disk that holds the other TEJAS stacks. Make sure you still

have an archived copy of the example stack!

Following this procedure will preserve your example stack as released.

TEJA$ _,,

;l_ _Vt.O 13/30/90 ]lHelp Henu r [DefineJ__

330



Index

A
adding cards

general rules 4.8
to specific stacks 7.1.4, 7.2.4,
7.3.4, 7.4.4, 7.5.4, 7.7.4, 8.1.4,
8.2.4, 8.3.4, 8.4.4, 8.5.4,.8.6.4,
9.1.4, 9.2.4, 9.3.4, 9.4.4, 9.5.4,
9.6.4

analysis buttons 9.1.14, 9.4.14
analysis fields 9.1.13, 9.4.13
analysis menus 9.1.15, 9.4.15
analysis stacks, listed 4.4
archive cards

EVASpecPrim Archives stack 9.2
TeleSpecPrim Archives stack 9.5

Archive List button 9.1.
archiving specific primitives 9.1.14,
9.4.14, 9.3.14, 9.6.14
arguments to primitives

generic (see parsing scheme)
specific (see Specprim Arg
Menus card and primitive, specific)

assumptions
relating to task summary and
open issues 8.1.7, 8.4.7

B
background specifications
(by name)

Acronym.bg 7.3.6
Bibliography.bg 7.1.6
Contributions.bg 7.2.6, 7.3.6,
7.4.10, 7.5.10, 7.7.8
EVAAssume.bg 8.2.7
EVAIssue.bg 8.3.7
EVAPrimsMenu.bg 7.4.10
EVAPrimsParsing.bg 7.4.10
EVAPrimitives.bg 7.4.10
EVASpecPrim Args.bg 9.1.8
EVASpecPrim.bg 9.1.7
EVASpecPrims List.bg 9.1.6
EVATask.bg 8.1.9
Glossary.bg 7.2.6
TEJASHome.bg 7.1.6
TeleAssume.bg 8.5.7
Telelssue.bg 8.6.7

TelePrimsMenu.bg 7.5.10
TelePrimsParsing.bg 7.5.10
TelePrimitives.bg 7.5.10
TeleSpecPrim Args.bg 9.1.8
TeleSpecPrim.bg 9.1.7
TeleSpecPrims List.bg 9.1.6
TeleTask.bg 8.4.9

baseline cards 8.1.8, 8.4.8
button(s)

common navigation and
action 6.2
specific stack 7.1.8, 7.2.8, 7.3.8,
7.4.12, 7.5.12, 7.7.10, 8.1.11,
8.2.9, 8.3.9, 8.4.11,8.5.9,.8.6.9,
9.1.12, 9.1.14, 9.2.9, 9.3.8 - 9.3.12,
9.4.12, 9.4.14, 9.5.9, 9.6.8 - 9.6.12

C
card background(s)

specific stack 7.1.6, 7.2.6, 7.3.6,
7.4.10, 7.5.10, 7.7.8, 8.1.9, 8.2.7,
8.3.7, 8.4.9, 8.5.7, 8.6.7, 9.1.10,
9.2.7, 9.4.10, 9.5.7

card picture and forecast
histograms 7.7.11
cards

adding (see adding cards)
defined 2.6
deleting (see deleting cards)

commands
Back (Go menu) 6.1
Button Info (Objects menu) 6.2
Card Info (Objects Menu) 7.2.3,
7.3.3
Cut Card (Edit menu) 7.1.5, 7.2.5,
7.3.5, 7.4.5, 7.5.5, 7.7.5, 8.1.5,
8.2.5, 8.3.5, 8.4.5, 8.5.5,.8.6.5,
9.1.5, 9.2.5, 9.3.5, 9.4.5, 9.5.5,
9.6.5
Compact stack (File menu) 6.1
Delete Card (Edit menu)
(see deleting cards)
Find (Go menu) 6.1
First (Go menu) 6.1
Home (Go menu) 6.1
Last (Go menu) 6.1
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Index

Message (Go menu) 6.1
New Card (Edit menu) 7.2.3,
7.3.3,
New Stack 8.1.12, 8.4.12
Next (Go menu) 6.1
Previous (Go menu) 6.1
Print Card (File menu) 5.3
Print Report (File menu)
5.3, 5.4
Print Stack (File menu) 5.3
Recent (Go menu) 6.1
Stack Info (Objects menu) 6.1

configuration control 6.4
configuration fields 6.4
Contributions card

Acronym stack 7.3.9
Glossary stack 7.2.9
EVAPrimitives stack 7.4.16
TelePrimitives stack 7.5.16

TeleTechnologies stack 7.7.13

D

defining
acronyms and abbreviations 6.2
associated terms 6.2
exact define 6.2
terms 6.2

deleting cards
general rules 4.9
in specific stacks 7.1.5, 7.2.5,
7.3.5, 7.4.5, 7.5.5, 7.7.5, 8.1.5,
8.2.5, 8.3.5, 8.4.5, 8.5.5,.8.6.5,
9.1.5, 9.2.5, 9.3.5, 9.4.5, 9.5.5,
9.6.5

DOS compatibility 9.1.7, 9.4.7

E
EVAPrimitives

defined 7.4.6, 7.5.6
development 7.4.7, 7,4,7
relationship to teleprimitives
7.4.8, 7.4.9, 7.4.13, 7.5.8, 7.5.9,
7.5.13
stack 7.4

EVASpecPrim Arg Menus card 9.1.8

EVASpecPrim Builder card 9.1.7
EVASpecPrims List card 9.1.6

F
field

comment (defined) 6.3
configuration (defined) 6.3
configuration (listed) 6.4
Date 6.4
information (defined) 6.3, 6.6
types of 6.6

field specifications (by name)
lstTerm 7.2.7

Acronym 7.3.7
Antonym 7.4.11,7.5.11
Argument 9.1.15, 9.4.15
Associated Terms 7.2.7
Assumptions 8.2.8, 8.5.8
Assumptions Menu 8.2.10, 8.5.10
Contribution 7.2.9, 7.3.9, 7.4.16,
7.5.16, 7.7.13
Contributor 7.2.9, 7.3.9, 7.4.16,
7.5.16, 7.7.13
Date 6.4
Definition 7.2.7, 7.3.7, 7.7.9
Def/Notes 7.4.11,7.5.11,
Description 8.1.10, 8.4.10
Forecast Notes 7.7.9

Generic Args 9.1.15, 9.4.15
History 7.4.11,7.5.11
Issues Menu 8.3.10, 8.6.10
Level 1 - 8 7.7.9
Like Verbs 7.4.11,7.5.11
Menu List 9.1.15, 9.4.15
Menu Name 9.1.15, 9.4.15
Mod Menu 9.1.15, 9.4.15

My Copy 7.1.2
NASREM 7.7.9
NASREM1, NASREM2 7.5.11
Outline 8.1.10, 8.4.10,
Open Issues 8.3.8, 8.6.8
pctTotalTime 9.1.1 3, 9.4.13
Precursor 9.1.15
PrimMinutes 9.1.13, 9.4.13
References Used 7.1.6
Software Used 7.1.6
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Index

Source 7.2.7, 7.3.7, 7.4.11,7.5.11
Source.Definition 7.7.9
Source.Forecast 7.7.9

Source.Technology 7.7.9
SpecPrims List 9.1.13, 9.2.8,
9.4.13 9.5.8

SpecPrims List.complete 9.2.8,
9.5.8

SpecTask Number 9.1.11, 9.2.8,
9.4.11,9.5.8
Syntax 7.4.11,7.5.11,9.1.13,
9.4.10

Task 8.1.10, 8.4.10, 9.1.11,9.4.11
Tasks Menu 8.1.10, 8.4.10
Techl, Tech2 7.7.9

TeleTechnologies.bg 7.7.8
Term 7.2.7
TEJAS Version 6.4

Total Time 9.1.13
User Notes 6.5

Verb 7.4.11,7.5.11,9.1.11,9.2.8,
9.4.11,9.5.8

G

generic primitive (see primitive,
generic)

H

hardware requirements 3.3

histograms, teletechnologies 7.7.11
Home in HyperCard 6.2
HyperCard

application support 3.4
DOS compatibility 3.3
Help stacks 3.1
basics 3.1, 3.5
references 3.1
User's Guide 3.1

versions used with TEJAS 3.4

hypermedia
attributes 2.5
communications with 4.6

rationale for TEJAS, 2.5

I
icon buttons 6.2

information fields 6.3, 6.6

installing TEJAS stacks 3.5

input
spreadsheets and databases
text files 5.1

5.2

K

key words used with Define 6.2

M

menus

EVAAssumptions 8.2.10
EVAIssues 8.3.10
EVATasks 8.1.13

Generic Args 9.1.15
ModMenu 9.1.15

TeleAssumptions 8.5.10
Telelssues 8.6.10
TeleTasks 8.4.13

TeleTechnologies 7.7.12
modifying cards (general) 4.7
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